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THE SWELLING FLOOD of medical literature is 
the result of a mounting expenditure on re- 
search. Since research is meaningless unless, and 
until, the results are disseminated to those who 
can use the new information, increased research 
automatically means more journals and more 
papers. The inevitability of this concomitant of 
progress is stressed because simple but naive 
solutions to the problems posed by the exponen- 
tial growth of medical literature are frequently 
offered, such as, “If no one would write a paper 
unless he had something really important to 
say...” or “if all authors [or editors] would 
eliminate verbal padding. . . .” These solutions 
imply that deterioration of standards has occurred 
and ignore several facts. First, there is no evi- 
dence that today’s research worker produces more 
words per hour spent in research than did the 
scientist 50 years ago—or whenever that mythical 
golden age was when a man could read every- 
thing pertaining to his field of interest. On the 
contrary, the volume of medical literature is not 
increasing as rapidly as are research man-hours. 
The second fact is that medical writing today is 
actually more concise than in the “good old days.” 
A glance at almost any issue of a medical journal 
published half a century ago will suffice to indi- 
cate how standards of writing and editing have 
improved. The point is, although we must con- 
tinue to emphasize the importance of authors’ 
disciplining themselves with regard to their out- 
put of papers and words, even perfect restraint 
would do little to stem the flood. Our only logical 
course is to develop new methods for handling 
increased amounts of published information so 
that the printed word serves rather than over- 
whelms us. 

To help in this development, a relatively new 
figure, the documentalist or literature scientist, 
has joined the old writer-editor-publisher team. 
Documentation may be broadly defined as the 
Medical Communication, New York, New York. Pre- 
sented in part at the Annual Meeting of the American 
Medical Writers Association, St. Louis, October, 1959. 
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process of recording, storing and then finding 
information. The documentalist attempts to make 
this process more orderly and efficient. There- 
fore, he has a legitimate concern with medical 
writing, editing and publication practices. His 
job is to insure that a given piece of information 
reaches the person who can use it. His functions 
are consequently somewhat broader than those 
of the traditional librarian. Partly through the 
conscious efforts of persons with an interest in 
the over-all process of scientific communication 
—whether they call themselves documentalists 
or not—and partly through painful trial and 
error, certain changes in medical documentation 
are occurring, and three major trends are ap- 
parent. 

Perhaps the most obvious of these trends is 
the increasing reliance on condensation. Condensa- 
tion is an expedient to make the deluge of words 
more manageable for the reader, who has less and 
less time to spend on any given article or book. 
Editors, with their requests to “boil it down,” 
have long encouraged a mild degree of condensa- 
tion. Unfortunately, the extent to which a paper 
can be shortened in the traditional quest for 
conciseness, without sacrificing important details, 
clarity or readability, is limited. For the ever- 
more harassed reader, a more drastic type of 
condensation is needed, and he more and more 
often turns to the summary to obtain quickly 
an idea of the paper's content. Even if he de- 
cides the article is not sufficiently relevant to 
his special interests to make more extensive 
perusal worthwhile, he absorbs considerable in- 
formation from the summary alone. Sometime 
ago the summary became the most read part 
of any paper, except for the title. With this 
new importance, the demands on the summary 
increased, and its character is changing. No 
longer can it be a repository for speculations 
and exhortations added as an after-thought and 
not developed in the body of the paper, nor 
can it be dashed off hurriedly in relief at hav- 
ing finished the paper. Rather, it must accur- 
ately present, in a few words, the “meat” of 
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the entire paper. In tacit recognition of its 
increasing importance to readers, each article 
in some medical journals is now prefaced by what 
is actually a summary, although when placed 
first it is usually called an abstract or synopsis. 

The increasing reliance on condensation is 
also illustrated by the development of journals 
that print only summaries, such as Excerpta 
Medica, Modern Medicine and Biological Ab- 
stracts. Even further condensation is provided 
by the indexes to the medical literature. The 
entries in the Current List of Medical Litera- 
ture represent ultracondensation and approach the 
limits of conciseness possible with natural lan- 
guage. A recent innovation is the publication of 
titles only, as is done in Current Contents. 

As condensation increases, so does the im- 
portance of each word. If a word represents 
the distillate of 10 or even 100 words of the 
original text, the care used in its selection must 
increase proportionately. It is difficult and time 
consuming to prepare a good, informative, ob- 
jective summary; and each and every word in 
a title deserves extremely careful consideration. 
In this way the trend toward condensation makes 
great demands of the author. Whether his sum- 
mary is printed unchanged in an abstract jour- 
nal, or whether a professional abstractor prepares 
the condensation, the quality of the original 
summary is critical. Both abstracters and in- 
dexers rely heavily on the author's title and 
summary. If these are poorly done, index en- 
tries to the paper are likely to be inadequate, and 
any abstract poor. When this happens, readers 
who should be led to the original paper by 
abstracts and indexes will never find or read it. 

The editor's responsibility for the quality of 
titles and summaries is equally clear. It is his 
duty to see that readers get information as 
easily and efficiently as possible and that the 
author’s work is presented effectively. For these 
reasons, editors are now devoting more time to 
helping authors prepare good summaries and 
titles. In some journals, especially those that lead 
off the article with a summary-synopsis, it is 
a joint effort of author and editor. In a few, 
the editor writes the synopsis. 

The second important trend, speed, represents 
adaptation to another unpleasant reality—the in- 
creasing perishability of “truth.” Modern science 
is built on facts later proved either totally or 
partially incorrect. However, without these rela- 
tive “truths,” progress would be impossible, for 
they stimulate further search and expand the 
scientific horizon. For maximal effect the re- 


sults of research, imperfect and perishable though 
they may be, must be added to the pool of 
scientific knowledge without delay. In recogni- 
tion of this fact, the concept of the useful “half- 
life” of new scientific information has developed, 
in certain fields of physics it is said to be only 
a matter of months. This consideration supplies 
one of the pressures for rapid publication. 

The chief elements determining the interval 
between the submission of a paper and its 
publication are the time required for editorial 
processing, the size of the journal’s unpublished 
backlog and the time spent in the mechanics 
of printing. Efforts are being directed at reducing 
each of these delays. Without sacrificing stand- 
ards, editorial processing can be speeded by 
adding more editorial consultants. However, if 
the advantages of the referee system are to be 
preserved, a certain irreducible minimum of 
time is required. Three weeks is a reasonable 
goal when two referees are used, one of whom 
is the editor-in-chief himself, but this speed can 
be sustained only with difficulty. Preparing 
manuscripts for the printer is speeded if the 
editor-in-chief employs a professional manv- 
script editor. Backlog can be reduced and kept 
low by adding pages to an issue as necessary 
—an expedient economically impossible for many 
journals—or by maintaining fine control over 
the rejection rate, increasing it promptly as 
backlog mounts. The mechanical aspects of pub- 
lication can be accelerated by more attention 
to details of production and by better service 
from printers. 

Another approach to shortening publication de- 
lay is to omit all but cursory editorial review or to 
reduce the number of referees to one, usually 
the editor-in-chief. Publication of the synopses 
authors submit for consideration by the program 
committees of professional meetings is a form 
of publication without editorial selection. Two 
journals of medical interest, Federation Pro- 
ceedings and Clinical Research, feature such 
synopses. Both journals have recently taken an- 
other step to speed publication. They have re- 
duced production time as well—the author now 
prepares typewritten copy ready to be photo- 
graphed for offset printing. No proofs are needed. 
A number of medical journals have taken an inter- 
mediate course in publishing short reports of 
special interest or “Letters to the Editor” with a 
minimum of refereeing; backlogged regular papers 
are bypassed by these priority items. These de- 
velopments increase the author's responsibility 
for accuracy and clarity, for his paper is not sub- 
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jected to as much editorial scrutiny. The emphasis 
is on brevity in all these types of “express” pub- 
lication, with its attendant increase in importance 
of word choice. 

Even with this streamlining, the more or less 
traditional types of medical journals could not 
meet the twin demands of speed and volume. 
New forms of medical journalism have appeared 
to reduce the time between discovery and dis- 
semination. In these, the professional writer sub- 
stitutes for the clinician or research worker, and 
professional editors take over completely. The 
resultant product, quite naturally, resembles lay 
publications in style and sometimes in format. 
Thus, we have medical newspapers, news rhaga- 
zines and feature magazines. All serve useful 
functions. They in no way supplant the traditional 
medical journal but rather add a new channel to 
the medical communication system. 

The need for speed has also affected secondary 
publication. Abstracting and indexing services are 
experimenting with ways to produce abstracts 
and indexes with minimal human intervention by 
using electronic computers. There are far too few 
trained and experienced abstracters and indexers 
to handle today’s volume of medical literature. 
Without mechanization, these services will fall 
further behind rather than expand their coverage 
of the literature and speed their service. Several 
different approaches to mechanical or computer 
preparation of indexes are being tried. One of 
the more promising of these approaches uses key 
terms chosen by the author and feeds them into a 
computer, which standardizes the terms into sub- 
ject headings, arranges them in an orderly se- 
quence and prints a finished index ready to be 
photographed for offset printing. 

As pointed out, demands for condensation and 
for speed have both added to the author's 
responsibilities in numerous ways. Writing the 
paper is only a beginning; he may also be ex- 
pected to prepare a summary suitable for 
abstracting services, to furnish appropriate in- 
dexing terms, to submit his manuscript in a 
form ready to be photographically reproduced, 
and to act as his own editor and proofreader. 
This greater responsibility is not an unfair bur- 
den; it is placed squarely on the one who has 
the greatest interest in and knowledge of the 
paper. To do all these things, he is increasingly 
using the services of manuscript editors, illus- 
trators, librarians and other experts. The net 
result is a decentralization of the editorial pro- 
cesses. In the future much of the work now ac- 
complished in the editorial offices of journals 


will be done before the paper is submitted, and 
major medical centers and hospitals will pro- 
vide these editorial services locally. 

The third general trend is that toward greater 
standardization in certain conventions, sometimes 
called journal style and journal requirements, 
e.g., methods of abbreviation, forms for citations, 
specifications for manuscript preparation, usage, 
etc. Interdisciplinary research. has resulted in 
research workers having to read many journals 
outside those in their own fields of specializa- 
tion and to publish more often in journals de- 
voted to other disciplines. Both in reading and 
in preparing a manuscript, time is wasted in 
converting from one set of conventions to an- 
other. International exchange of information is 
hampered in the same way by what might be 
called the “convention” barrier. The previously 
rigid distinctions between the types of material 
published in “clinical” and in “basic” journals is 
fast disappearing. In addition, terms from the 
physical and social sciences are appearing with 
increasing frequency in biologic publications. 

All these developments point up the essential 
artificiality of any one set of stylistic conven- 
tions and the desirability of standardizing the 
rules throughout all scientific publication, so 
that the work of author, editor and reader is 
lessened. The efficient use of machines and com- 
puters also demands standardization in these re- 
gards. Even a computer becomes confused when 
M. means meter in one journal and in the next 
stands for molar, or when the pituitary hormone 
stimulating adrenal secretion is variously re- 
ferred to as A.C.T.H., ACTH, adrenocorticotro- 
phic hormone, adrenocorticotropin, or cortico- 
tropin. Promising steps toward standardization 
are being taken by the Conference of Biological 
Editors, the National Federation of Science Ab- 
stracting and Indexing Services, and other na- 
tional and international groups. 

Condensation, speed and’ standardization are 
the most promising directions to follow in our 
efforts to accommodate the flood of new informa- 
tion and to channel its energy toward the desired 
ends—improving medical care and providing a 
foundation for further research. By using to full 
advantage modern technologic advances and the 
knowledge evolving from documentation research, 
we can undoubtedly learn to live with, if not 
to like, the almost malignant growth of the 
medical literature—but only if we are willing 
to change some of our habits as writers, editors 
and publishers, and to correct some of our long- 
standing faults. 





Executive Secretary: Research Activity Catalyst 


By Doris H. Merritt, M.D.° 


A NEW sPEciEs of public officer has evolved 
during the past 10 years of extraordinary growth 
and expansion of federal aid to medical research 
in our country. This is the study section execu- 
tive secretary, a person trained in investigative 
work who has left the laboratory bench, the 
clinic and the lecture rostrum to implement the 
U. S. Public Health Service program of research 
grants by serving as the ex officio member of an 
advisory panel which reviews applications for 
financial support of research projects in the bio- 
medical sciences. 

The authorization for this program is contained 
in Public Law 410, initiated by the Congress in 
1944 and now known as the Public Health Service 
Act. Its purpose regarding research and investi- 
gations is stated thus: 

The Surgeon General shall conduct in the Service, 
and encourage, cooperate with and render assistance 
to other appropriate authorities, scientific institutions, 
and scientists in the conduct of, and promote the co- 
ordination of, research, investigations, experiments, 
demonstrations, and studies relating to the causes, 
diagnoses, treatment, control, and prevention of the 
physical and mental diseases and impairments of 
Mam. .. . 

The system of research grant-in-aid review may 
seem cumbersome, perhaps even rigid, to the 
applicant. Yet it is based on the “complete ac- 
ceptance of a basic tenet of the philosophy upon 
which the scientific method rests: The integrity 
and independence of the research worker and 
his freedom from control, direction, regimentation 
and outside interference.”! Each facet of the re- 
view mechanism is designed to protect the in- 
vestigator by permitting him to pursue his re- 
search unhampered, with the benefit and safe- 
guard of highly skilled, objective review of his 
protocol.? One of the best means of protecting 
the grantee, for example, is to assure sufficient 
time for considered and unhurried technical re- 
view by insisting that the deadline dates for ac- 
ceptance of applications be observed. (Needless 
to say, the man who has missed a date by some 
brief period is not always convinced of this.) 

A dual system of review is rigorously main- 
tained. Each application is reviewed by two 


*Executive Secretary, Cardiovascular Study Section, 
Division of Research Grants, National Institutes of 
Health, Bethesda, Md. 


groups of consultants—a study section and a 
national advisory council—composed primarily of 
nongovernmental, nationally recognized leaders 
in the health fields. Only on recommendation of a 
council may the Surgeon General award the 
grant. 

There are 10 national advisory councils (see 
Table 1). Each council is charged with advising 
the Surgeon General on programming to meet 
present and future needs in its categorical area, 
It is also responsible for making the final recom. 
mendation to the Surgeon General on all research 
grant applications and other requests for support 
of work within its sphere of interest. At the time 
of this writing, 35 study sections and four ad- 
visory panels provide detailed specific technical 
review service for the councils (see Table 2). 
The recommendations of the council concerning 
research grant applications, in most cases, are 
consistent with the opinions of the study sec- 
tions. The councils may on occasion, however, 
make a final recommendation to the Surgeon Gen- 
eral that differs from that made to it by the study 
section. The discrepancies can be explained on 
the basis of considerations of institute policy or 
over-all program objectives, considerations that 
lie within the domain of the councils, whereas the 
study sections are concerned altogether with sci- 
entific merit.$ 

The administration of study section activities 
is a responsibility of the Division of Research 
Grants. It should be emphasized here that the 
Division of Research Grants services all of the 
Institutes and the Division of General Medical 
Sciences,+ as well as certain broad Public Health 
Service programs with research components. 
However, it is administratively distinct, a dichot- 
omy established to ensure the integrity of the 
dual review process. 

Investigators frequently ask what method is 
used in assigning applications to a given institute 
and study section. The tone of the inquiry often 
suggests that a Ouija board or other occult tech- 


{The Institutes have funds appropriated for both 
a intramural (research conducted at the National 
stitutes of Health in Bethesda, Md.) and an ex- 
tramural (grants-in-aid) program. The Division of 
Research Grants and the Division of General Medical 
Sciences differ from an Institute in that they conduct 
no intramural program. 
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TABLE 1 


National Advisory Councils 
Allergy and infectious diseases 
Arthritis and metabolic diseases 
Cancer 
Dental research 
Health 
Health research facilities 
Heart 
Mental health 
Neurological diseases and blindness 
The federal hospital council 


Related Institute or Division 
National Institute of Allergy and Infectious Diseases 
National Institute of Arthritis and Metabolic Diseases 
National Cancer Institute 
National Institute of Dental Research 
Division of General Medical Sciences 
Division of Research Grants 
National Heart Institute 
National Institute of Mental Health 
National Institute of Neurological Diseases and Blindness 
Division of Research Grants 


TABLE 2—Study Sections and Advisory Panels 


Allergy and immunology Genetics 
Bacteriology and mycology Hematology 


Physiology 
Physiological chemistry 


Behavioral sciences Hospital facilities research Psychopharmacology 
Biochemistry Human embryology and Public health research 


Biophysics and biophysical development 
chemistry Mental health 

Cancer chemotherapy Metabolism 

Cardiovascular Neurology 


Radiation 

Sanitary engineering and 
occupational health 

Sensory diseases 


Cell biology Neurology field investigations Surgery 


Dental Nursing research 
Endocrinology Nutrition 
Experimental psychology Pathology 


Toxicology 
Tropical medicine and 
parasitology 


General medicine Pharmacology and experimental Virology and rickettsiology 


therapeutics 


Advisory Panel on Accident Prevention 
Ad Hoc Committee on History of Medicine 
National Advisory Committee on Primates 
Panel of Medicinal Chemistry Consultants 


nic is probably being employed. It is pertinent 
here to describe in general terms through what 
offices a research grant application travels on its 
way to the executive secretary who is the repre- 
sentative of the Division of Research Grants most 
likely to come in contact with the applicant. 

1. Project Control Office: The application is 
checked here for fundamental administrative ac- 
curacy. Is it properly signed? Have any pages 
been omitted? Is the budget total correct? Any 
correspondence concerning the application is 
stapled to it. 

2. Project Review Office: Every application is 
read by a minimum of two project review officers 
to determine into which institute program the 
content of the proposed work will best fit and 
which study section has the specific competence 
to review it. The application is thereupon identi- 
fied by an institute letter and number and the 
study section abbreviation. H-502 Cardio, for 
example, would indicate the 502nd research grant 
application to be assigned to the National Heart 
Institute (for final recommendation by the Na- 
tional Advisory Heart Council), with preliminary 


review by the Cardiovascular Study Section. The 
project review office is also responsible for main- 
taining the only board that considers every re- 
quest for a waiver of deadline on receipt of re- 
search grant applications. 

3. Office of the Executive Secretary: It is here 
that the application is prepared for preliminary 
review on the basis of scientific merit by the 
study section. After such review, the opinions of 
the study section are abstracted by the executive 
secretary for transmission to the appropriate na- 
tional advisory council. Once these steps have 
been completed, the grant application is handled 
by the research grants branch of the institute to 
which it has been assigned until such time as 
technical review is again necessary. 

What is an executive secretary? Not, as Wash- 
ington Irving would have it, “a true dull mind 
generally preferred for public employ . . ., keen 
intellects like razors being considered too sharp 
for common service.” He or she is a scien- 
tist, Ph.D., M.D., D.Sc. or D.V.M., qualified 
to hold the rank of assistant or associate professor 
in an academic institution. He has had a back- 
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ground of research training and may have pro- 
duced a respectable bibliography of his own. 
(The physicians who serve in this capacity, in 
addition, are Board qualified or certified in a 
clinical specialty as well.) He is an active mem- 
ber of the scientific organizations in his specialty 
and attends conferences germane to his interests 
and that of the study section which he represents, 
not only to contact granteés but also to maintain 
his own conversance and competence in the area. 
The broader the academic training ‘and research 
experience an executive secretary has had, the 
more effectively he is able to perform in elimi- 
nating the computer approach to the review of 
research grant applications. 

The executive secretary acts as a catalyst for 
two reactants, the investigator and the study sec- 
tion. Being a nonvoting member of the study 
section he presumably need neither be consumed 
by nor in the reaction. This should insure his ful- 
filling the role of a catalyst. The executive secre- 
tary has specific responsibilities to the investigator 
which include the initial review of the application 
to be certain that the investigator has presented 
his request clearly and completely and that his 
ideas are expressed in the most frank and ac- 
curate manner. Each application is assessed for 
thoroughness so that additional information can 
be requested if necessary, i.e., reprints, manu- 
scripts, procedural details, justification of excep- 
tional budgetary items, any information which 
will aid the study section in reaching a just de- 
cision. Where the principal investigator is a young 
man launching his first independent research, 
opinions may be solicited from previous spon- 
sors. Background information for which there is 
no specific place on the application may be re- 
quested by letter whose contents can then be read 
to the study section. When it is indicated, the 
executive secretary may visit the applicant's lab- 
oratory to obtain a full picture of his facilities 
and environment. 

No verbatim records are made during study 
section meetings. However, the executive secre- 
tary is permitted, if requested by the investigator, 
to transmit to him the gist of the discussion con- 
cerning his project. 

The second reactant the executive secretary 
serves is the study section. The executive secretary 
is responsible for providing each member with 
concise, exact information on all research grant 
requests to be reviewed. This is accomplished by 
initiating independent inquiries as described above 
or by obtaining answers to openly stated or im- 
plied questions raised by the reviewers prior to 


a meeting. He is responsible for alerting the group 
to anything out of the ordinary in an application 
which will require particular handling. The execu. 
tive secretary also arranges for and accompanies 
study section members on visits to individual 
laboratories when the reviewers wish firsthand 
information. He keeps the study section informed 
and up to date on U. S. Public Health Service 
policies and programs so that any recommenda- 
tions made are legally valid. 

If the study section, by reason of its familiarity 
with all aspects of the subjects in its area, feels 
that discussion of a particular research topic would 
be of scientific benefit, the executive secretary 
may arrange for a conference or symposium. He 
then assists the study section members in the 
organization, execution and publication of the 
proceedings of the ensuing program. 

Most important, perhaps, is the executive sec- 
retary’s function of transmitting the written rec- 
ord of the study section’s opinion, with scrupulous 
attention to both word and intent, to the ap- 
propriate council. He is also present at the coun- 
cil meetings to provide any additional information 
which may be required. 

The successful integration of these services 
permits the executive secretary to participate in 
a unique manner not only in today’s medical 
research but in that of tomorrow as well. 

The actions of the Congress in annually in- 
creasing appropriations for grant funds testify 
to what is in effect a statement of national policy, 
that lack of funds shall not impede the progress 
of medical research in this country.‘ Although 
ancillary programs® will most likely be instituted 
in the effective utilization of these funds, the 
individual research project application will con- 
tinue to be the core of the U. S. Public Health 
Service program of aid to research in the medical 
sciences. 
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Medical Education as a Concern of the AFCR 


Editor's Note: Dr. Carleton B. Chapman, author of the letter printed below, is a former President of 


the American Federation for Clinical Research. His reflections on urging the AFCR to concern itself more 
intimately with medical education were addressed to Dr. William W. Stead, incumbent President. The 
problem is scheduled for discussion by the AFCR Council at this year’s annual meeting. The letter is printed 
here so that all members of the Federation might consider Dr. Chapman’s proposal. The editorial board will 


January 26, 1960 
Dallas, Texas 
Dear Bill, 

Ever since I was an officer in the American 
Federation for Clinical Research, I have been 
chronically bothered by a vague notion that 
our clinical research societies are not availing 
themselves fully of their opportunities. One 
might, depending on his point of view, say that 
they aren’t really accepting their responsibili- 
ties. Now that I am about to reach Emeritus 
status, I would like to clarify this notion and to 
see to what extent it may be shared by other 
members of one or several of these research 
groups (The AFCR, The ASCI, The Central 
Society, The Southern Society and The Western 
Society ) . 

Our stated purpose is to encourage clinical re- 
search and to raise its standards. To do this, we 
hold yearly meetings but, in fact, do little else. 
We acknowledge that medical research and edu- 
cation are not readily separable and our com- 
bined memberships include the majority of the 
nation’s full time clinical teachers, many of its 
part time teachers, and not a few of its pre- 
clinical teachers. Together, our groups come closer 
to being an organization of medical academics 
than any other group on the national scene. Yet, 
our organizations as such show no official interest 
in policy matters as they relate to medical educa- 
tion and research. I am not, I hasten to add, sug- 
gesting that we should together or singly begin 
to act as pressure groups or lobbyists. I do sug- 
gest, however, that by dissociating ourselves from 
what is sometimes called politics, and by failing 
to study developments in medical education and 
research policy very closely, we are acting un- 
wisely and, perhaps, irresponsibly. In some such 
sense, we are not merely living in ivory towers; 
we seem to be putting barbed wire around them. 
While some of our members are leaders in medi- 
cal education and many sit on various research 
committees and study sections, I doubt that our 








welcome any comment and reflections from other members. 


memberships as a whole are very well informed 
in these areas except with regard to developments 
that affect them individually. 

It seems generally accepted that rather vast 
developments in American medical education are 
in the offing. The need for a considerable ex- 
pansion in our educational plant is becoming rec- 
ognized and the possible effects of such expansion 
on educational standards and on research itself 
are occasionally considered, but not by our 
groups. The various experiments in medical edu- 
cation, although vitally affecting our members, are 
for some reason considered outside our official 
areas (except for the action of the AFCR in 
setting up a Subsection on Medical Education). 
All this seems to me to be singularly inappro- 
priate. Potentially, our memberships are the best 
possible critics of such matters and represent, 
with regard to experience and motivation, logical 
sources of advice and guidance for planners and 
administrators. 

I am aware that some of our societies are rep- 
resented on the National Research Council and 
that the Council serves as one link between our 
groups and those branches of the Federal Gov- 
ernment that are concerned with medical educa- 
tion and research. I am also well aware that the 
National Institutes of Health, partly because of 
their admirable influence on American medical 
research, are likely to play a large role, and per- 
haps a major one, in future planning for medical 
education in this country. But does our contact 
with the National Research Council keep us 
abreast of significant developments within the 
National Institutes and does it provide the Insti- 
tutes with adequate access to us? I am inclined, 
on the basis of admittedly meager knowledge, to 
answer in the negative and to suggest that this 
avenue be utilized more fully. There are, how- 
ever, many developments and plans for action 
being formulated outside the National Institutes. 
Certain of the major philanthropic foundations 
and numerous individual medical schools and 
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universities are examples. We have no definite 
provisions for keeping ourselves, as research so- 
cieties, informed on their activities. 

I should like, more as a feeler than as a specific 
proposal, to make a suggestion. I believe our 
societies need some sort of small interorganiza- 
tional committee to study policy developments 
and to make an annual report to our individual 
councils. The committee would not be authorized 
to speak for the societies themselves and would 
be responsible to the various councils. However, 
it would be expected to scrutinize all activity and 
proposals affecting medical education and re- 
search and should be authorized to establish all 
appropriate contacts for the purpose. In submit- 
ting its report to the councils of the individual 
societies it might see fit to make specific proposals 
for council action. Or a council might, on the 
basis of the committee’s report, wish to make its 
own proposals for approval by its society. The 
reports themselves should, in some way, be made 
available to the membership. They might, for 
example, be presented at the annual business 
meeting and could, in some cases, replace or 
augment the presidential address. The latter 
institution has, judging by presidential comments, 
become somewhat controversial in recent years. 

Such a committee would have, of course, to 


be composed of responsible members, possibly 
one from each society, and could not be large. 


It should not meet at the time of the annual meet. 
ing for which dockets are becoming hopelessly 
crowded. Ideally, it ought to convene for as much 
as a week before the annual meeting to discuss 
prepared material and to draw together reports 
from individual members and possibly from in- 
vited informants. The financing of such an ac. 
tivity would require some sort of outside support 
and should not fall entirely to our individual, 
chronically depleted, treasuries. 

Since the committee would, for the first time, 
provide a continuing link between our societies, 
it might be able to deal advantageously with 
other matters that are now being handled on a 
catch-as-catch-can basis (organization of meet- 
ings, sharing of abstracts, membership standards, 
etc.). A joint meeting of all five councils is ob- 
viously not feasible. But my main interest in 
making the proposal is in connection with de- 
velopment of medical education and research 
policy. It is at least conceivable that if we do not, 
as societies, take more active interest in such 
matters we may one day find it difficult or even 
impossible to do the work on which we base the 
abstracts for our annual meetings. 

I hope you will agree that the general idea 
merits consideration, whether or not you believe 
the more specific suggestion to be workable. 


Carleton B. Chapman, M.D. 
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Reports for Business Meeting 
May 1, 1960 
American Federation for 
Clinical Research 


To conserve time at the Annual Business Meet- 
ing, the reports of the Secretary-Treasurer are 
printed here for the information and considera- 
tion of the membership in advance of the meeting. 


Minutes of 1959 Business Meeting 


The meeting was called to order by Dr. Albert 
I. Mendeloff, President, at 9:05 A.M., Sunday, 
May 3, 1959. The minutes of the 1958 meeting 
and the reports of the Secretary-Treasurer were 
accepted as published in the April issue of Clini- 
cal Research. A brief summary report of the ac- 
tions of the Council was presented by the Sec- 
retary-Treasurer. Attention was called to the text 
of proposed revised Constitution of the Federa- 
tion, as approved by Council, and the text of the 
proposed revised Constitution was formally pro- 
posed in writing as an amendment to the existing 
Constitution, under the provisions of Article VIII, 
Section I of the existing Constitution, which states 
that “Amendments to the Constitution may be 
proposed in writing by five Regular Members at 
an Annual Meeting and must be acted upon at 
the succeeding Annual Meeting, the amendment 
having been sent to each Regular Member prior 
to this Annual Meeting.” 

The report of the Nominating Committee was 
received, and two new members were elected for 
five year terms on the Council: Dr. J. P. Sanford 
of Dallas, Texas and Dr. Richard Gorlin of Bos- 
ton, Massachusetts. 


Secretary's Report 


1. Activities of the National Office: 
A. Action on applications received 
since 1959 report: 


Elected to membership 471 
Applications rejected 6 
B. Dropped from the roster: 
Deaths 10 
Resignations 100 
Dropped—Associate more than 
5 years 26 


—Non-payment of dues 26 
C. Miscellaneous Activity: 
Advanced from Associate to 
Regular Membership 6 
Advanced to Senior Membership 152 


NOTICES 






Changes of Address 978 
Members lost (mail returned) 16 

2. Classification of Members: 
Regular 2083 
Senior 1370 
Total 3453 


Comparative Figures: 1957—2,760; 1958— 
2,878; 1959—3,172. 

3. Once more we want to express our ap- 
preciation to the 31 medically related business 
concerns for their support of the Federation’s ac- 
tivities as Sponsoring, Supporting and Contrib- 
uting Members. These firms are rendering a real 
service to the cause of better communication 
among medical scientists, and we are very grate- 
ful indeed for their support. 

4. Some of our older members have inquired 
as to the availability of an “emeritus member- 
ship” for long time members who have reached 
an age and station for which an emeritus category 
would seem to be appropriate. The Federation, 
itself, is still rather young, and its membership 
has until now included very few who would be 
interested in this category. Our Senior Members 
(41 years of age or more) are considered to be 
in a very active category, stimulating, encourag- 
ing and assisting their younger colleagues. 

While the Federation has not had an emeritus 
category as yet, the Council would be interested 
in hearing from any of our members who feel that 
such a membership classification should be for- 
mally considered. 


Treasurer's Report 


Balance Sheet 
as of December 31, 1959 
(Accrual Basis) 


ASSETS 
Current Asset: 
Cash in bank—Chase Manhattan 


Bank $14,079.91 
Investments: 
United States Savings 
Bonds $4,000.00 
Savings certificate 4,000.00 8,000.00 
Dues and accounts 
receivable 
Less: Allowance for 
uncollectible dues 361.00 


Total Current Assets 
Fixed Assets 
Office equipment 


1,737.00 


1,376.00 
23,455.91 


1,502.18 
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Less: Allowance for 
depreciation 
Total Fixed Assets 
Total Assets 


943.25 
$24,399.16 


LIABILITIES AND CAPITAL 
Liabilities 
Accounts payable $ $2.17 
Dues paid in advance 10,226.00 
Total Liabilities 
Capital 
Net Worth January 
1, 1959 
Add: Increase in 
Net Worth 
(Exhibit “B”) 
Net Worth December 
31, 1959 


Total Liabilities and Capital 


$10,278.17 
3,782.18 


10,338.81 


14,120.99 
$24,399.16 


Prepared from the books and records without 
audit. Adjustment, for the amount due from pub- 
lishers, is not reflected in the above statement. 


Profit and Loss Statement 
For the Year Ended December 31, 1959 
(Accrual Basis) 
Receipts: 
Membership dues 
Special memberships 
Interest on bonds 
Contributions and mis- 
cellaneous income 68.56 


$28,813.50 
11,500.00 
210.50 


Total Receipts $40,592.56 


Expenses: 
Addressograph 
expense 
Accounting fee 
Administrative fees 
(Bryan and Norris) 13,350.00 
Meetings: 
National 
Eastern 
Midwestern 
Southern 
Western 
Legal fees 
Publications 
Clinical Research 8,535.60 
Editorial expense 55.00 
Stationery and supplies 1,185.40 
Stenographic salaries 97.50 


255.59 
300.00 


$1,822.87 
236.56 
149.26 
234.42 
370.40 
400.00 


Telephone and telegraph 

Equipment rental and 
services charges 

General expense 

Postage 

Travel expense 

Depreciation 

Provision for uncol- 
lectible dues 


Total Expenses 
Increase in Net Worth 


30,253.75 
$10,338.8] 


Prepared from the books and records without 
audit. Adjustment of Publication expense not 
reflected in the above statement. 

Respectfully submitted, 
George E. Schreiner, M.D. 
Secretary-Treasurer 


Revised Constitution and By-Laws 


The January 1960 issue of Clinical Research 
(Vol. VIII, No. 1, pages 4 through 9) carried 
the texts of the proposed revised Constitution 
and proposed new By-Laws, together with official 
notice to the membership of the American Feder- 
ation for Clinical Research, that these documents 
will be submitted to the membership at the 
Federation’s Annual Business Meeting on Sunday, 
May 1, 1960. 

The revised Constitution will be offered as an 
amendment to the existing Constitution. Under 
the terms of the existing Constitution, amend- 
ments thereto must be introduced at one Annual 
Meeting, published thereafter to the membership, 
and acted on at the next succeeding Annual Meet- 
ing. An affirmative vote of three-fourths of the 
Regular Members present is required to adopt 
such amendments. 

The revised Constitution, as published in Clini- 
cal Research for January 1960, was distributed 
to the members present at the May 1959 Annual 
Meeting, and will be offered for adoption on 
May 1, 1960. 

Article VIII, of this Constitution, provides that 
upon its adoption “At the Annual Meeting held 
in 1960, the membership of the American Federa- 
tion for Clinical Research shall adopt By-Laws, 
which with this Constitution shall govern the ac- 
tivities of the organization. The affirmative vote 
of a majority of Regular Members present shall 
be sufficient for such adoption.” 

Copies of both these documents will be dis 
tributed to members of the Federation, when 
they register for the Annual Meeting, May 1, 1960. 
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Federation Regulations on 
Presentation of Papers 


Elsewhere on this page appears a graphic sum- 
mary of regulations applying to the presentation 
of papers at meetings of the Federation or Re- 
gional Sections of the Federation. This informa- 
tion is presented in graphic form and in narrative 
interpretation below, for the sake of many Federa- 
tion members who have inquired as to their own 
or their associates’ status in the presentation or 
publication of papers. 

It should be pointed out that these regulations 
apply only to Federation meetings and Sections 
thereof, but not to Local Research Clubs or 
affiliated chapters of the Federation, nor do they 
apply, of course, to such associated groups as the 
Southern or the Western Societies for Clinical 
Research. The following is an interpretive com- 
ment: 

Where a senior and an active member are as- 
sociated in presentation of a paper, the paper 
must be presented by the active member. Where 
an active member and a nonmember over 41 
are associated in preparing a paper, the paper 
must be presented by the active member. Where 
an active or senior member is associated with a 
nonmember under 41, the paper may be pre- 
sented by either the active or the nonmember. 
A paper prepared by a nonmember under 41 
alone may be presented by him, but he must be 
introduced by an active or senior member. 

A paper may not be presented but may be pub- 
lished in the event that it is prepared by a non- 
member over 41 alone, a senior member over 41 
alone or both a senior and a nonmember over 41. 


Summary of By-Laws on Presentation of Papers 


Who is on the paper § Who presents at meetings 


S+A A 
A+ N over 41 A 
AorS + N under 41 A or N 
N under 41 alone (must 
be introduced by A or S) N 
N over 41 alone 
(not introduced ) 
$ over 41 alone May not be presented, 
$ +N over 41 but may be published 





A = Active member (under 41) 

S$ = Senior member (over 41) 

N = Non-member 
In all cases, the order of the names on the abstract 
s immaterial to the matter of presentation. 





Indexing of Abstracts 


Several members of the Federation have in- 
quired about the possibility of indexing by sub- 
ject the abstracts printed in Clinical Research. The 
publications committee of the Federation will 
consider the question. Some general comments 
may be useful for all members to consider since 
indexing will require more detailed effort on the 
part of all abstract authors. (See Dr. Orr’s article 
in this issue.) 

Author Indexing: This process is done in the 
publisher's office in the few days between abstract 
form reproduction and journal printing. It already 
has been noted that several authors submit vari- 
ous forms of their names, i.e., full first names in 
some articles, initials only in others, include “Jr.” 
in some articles and not in others etc. The editor, 
himself, has been guilty of this variability. It 
seems important that all authors decide on a 
form of their name for publication and then ad- 
here to it rigidly in all articles. 

Subject Indexing: It would be too large a task 
for the appropriate subject indexing to be accom- 
plished without some help from the author. Ac- 
cordingly, one of the plans would involve pro- 
viding a box or space on the abstract reproduc- 
tion form for the necessary indexing. The index- 
ing classification would probably be according to 
organ system and then subheaded by disease, 
function, procedure, chemical reaction, therapy 
etc. Comments from the membership on such a 
proposal would be helpful to the publications 


committee. 


Application for Membership 


1. Young research workers are encouraged to 
apply for membership. It is unnecessary to await 
a member's invitation to join the AMERICAN 
FEDERATION FOR CLINICAL RESEARCH. 

2. There is one requirement for regular mem- 
bership: Publication of a meritorious investiga- 
tion in clinical medicine or allied sciences. This 
should not be a case report or an abstract. 

3. An applicant must ask a member of the 
Federation who knows him to sign his applica- 
tion. 

4. Interested individuals should write to: 
AMERICAN FEDERATION FOR CLINICAL RESEARCH, 
250 West 57th Street, New York, 19, New York. 


Change of Address 
To ensure prompt and continuous receipt of 
the Journal, subscribers should report changes of 
address to the Publisher (Grune & Stratton, Inc., 
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381 Park Avenue South, New York 16, N. Y.) at 
least 30 days before the publication date of the 
next issue. Both the subscriber’s new and old 
address should be given. Members of the Federa- 
tion should at the same time supply a duplicate 
of this information to the National Office (Ameri- 
can Federation for Clinical Research, 250 West 
57th Street, New York 19, N. Y.) so that records 
and roster can be kept up to date and official 
notices properly directed. 


Members Lost to the National Office 


The current address of the following members 
is unknown: 
Dionysios Adamis, M.D. 

10 Themistokleous St. 

Athens, Greece 
Donald F. Heiman, M.D. 

Philadelphia V. A. Hospital 

Philadelphia 4, Penna. 
Lt. William S. Kiyasu (MC) 

Yokusuka Naval Hospital 

% Fleet Post Office 

San Francisco, California 
John C. McDonald, M.D. 

1509 Cascade Avenue 

Boulder, Colorado 
Lester C. Mark, M.D. 

1648 Vincent Court 

Wantagh, L. I., N. Y. 
Frank A. Montmorency, M.D. 

Department of Urology 

Wayne State University College of Medicine 

1401 Rivard Street 

Detroit 7, Michigan 
Frederick J. Rachiele, M.D. 

1055 Clermont Street 

Denver, Colorado 
Irwin M. Weinstein, M.D. 

Wadsworth General Hospital 

Veterans Administration Center 

Los Angeles 5, California 

It would be appreciated if any member know- 
ing the current address of any of the above mem- 
bers would write to: American Federation for 
Clinical Research, 250 West 57th Street, New 
York 19, N. Y. 


Editorial Notice 
Dr. Vincent Dole’s editorial in Circulation Re- 
search, “On Crash Programs,” contained many 
trenchant comments on present-day research ef- 
forts. The following excerpts appeared to merit 
repeating. [Eprror] 


A crash attack on the major problems of health 
suits our impatient culture. But those who might be 
commissioned to do the research know that it is poor 
strategy. At present we are more limited by the state 
of general scientific knowledge than by want of 
specific instruments or difficulties in engineering. . , , 
Historically the method of uncommitted wondering 
has been the source of major ideas. From the con. 
fusion of detail general principles emerge—not be- 
cause they are summoned for some crash program 
but because they are already latent in the facts that 
are available. . . . Obviously we, in various specialties, 
and the public at large have a common interest in see- 
ing that a substantial base of scholarship is supported 
in its own right and not as an instrument in achieving 
some popular goal. . . . It may indeed be proven by 
history that ignorance and folly were greater evils 
than cholesterol or cancer. 


Genetics Course 


A short course in medical genetics (Heredity 
and Disease in Man and Animals) will be con- 
ducted at Bar Harbor, Maine, August 8-20, 1960, 
by members of the faculty of the Johns Hopkins 
University School of Medicine and the staff of 
the Roscoe B. Jackson Memorial Laboratory. 
Forty participants can be accommodated. The 
course is designed primarily for persons in medi- 
cal teaching and research. Further information 
can be obtained from the co-directors of the 
course: Dr. Victor A. McKusick, Johns Hopkins 
Hospital, Baltimore 5, Md. and Dr. John L. Ful 
ler, Roscoe B. Jackson Memorial Laboratory, Bar 
Harbor, Maine. 


News Note 


In an attempt to extend the availability of 
Italian medical literature, Panminerva Medica, a 
monthly review of Italian medicine, has been 
published in which key articles are translated into 
English. The general type of article is similar to 
those appearing in the Journal of the American 
Medical Association. 


New Research Tools 


® Teflon stopcock with a metering valve, a 
lowing for regulation of flow control. Kimble 
Glass Co. 

- © Rapid, transistorized meter for pH, pCO, 
and pO, measurements in blood. Instrumentation 
Laboratory. 

® Methyl C'*-labelled dl-epinephrine-d-bitar- 
trate for use in animal and human studies. Tracer- 
lab. 

The information reported here is obtained from 





NOTICES 


manufacturers. All notices and inquiries should 
be addressed to New Research Tools Editor, 
Samuel N. Turiel & Associates, Inc., 750 N. 
Michigan Ave., Chicago 11, Ill. Include name(s) 
of the manufacturer(s). 


Medical Writing Competition 
The editors of Modern Medical Monographs, 
in conjunction with the American Medical Writ- 
ers Association, have announced the 1960 com- 
tition for unpublished manuscripts. The prize 
is $500. Rules for the competition are listed in 


detail in the front advertisement section. 


Obituary 

The National Office has been notified of the 
death of the following members: 

Ernest Geiger, M.D., Los Angeles, Cal. 

Henry W. Newman, M.D., San Francisco, Cal. 

Col. Walter H. Moursund, Jr., (MC), Wash- 
ington, D. C. 

Thomas H. Haight, M.D., New York, N. Y. 

Daniel Stats, M.D., New. York, N. Y. 

Adolph J. Creskoff, M.D., Philadelphia, Pa. 


Concerning the Selection of the National Program 


This year 332 abstracts were submitted to 
the Federation for this meeting. Under a rule 
adopted two years ago this included no pa- 
pers submitted to the Society for Clinical In- 
vestigation. There is only time for the presen- 
tation of 13 papers on the General Session 
on Sunday morning (4 per cent of the total). 
In addition, however, 34 of the Federation’s 
abstracts were selected for the various Sec- 
tion programs which are co-sponsored by the 
two organizations. This means that only 47 
out of the 332 papers (14 per cent) submitted 
to the Federation can be presented. Inevita- 


bly, some worthy papers could not be selected. 
The papers for the General Session program 
were selected on the basis of being of the 
widest general interest. The Section chair- 
men and a small group of associates helped 
me with these difficult decisions. After this 
part had been completed, the Section chair- 
men selected papers from among the com- 
bined abstracts of the two organizations for 
the Section programs. I wish to thank all 
those who have helped in this task. 


William W. Stead, M.D., President 
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Chairmen of the various meetings of the Fed- 
eration have been invited to submit comments 
on any aspect of their meetings which seem to 
them worthy of note. 


Midwestern Section 


The seventeenth annual meeting of the Mid- 
western Section of the American Federation for 
Clinical Research was held in Thorne Hall on the 
uptown campus of Northwestern University School 
of Medicine in Chicago, Illinois on Thursday, 
November 5, 1959. The combined registration of, 
members and guests was 460. Luncheon was 
provided through the courtesy of Upjohn Com- 
pany, two coffee breaks by the Parke, Davis & 
Company and an evening reception for past and 
present officers, national officers and participants 
in the program by Organon, Inc. To each of 
these companies we again extend our thanks. 

The scientific program consisted of 24 ten min- 
ute papers chosen from 48 abstracts. Notable, as 
has become a feature of this meeting, was the 
lively discussion of each paper. In addition, the 
polish and discipline of those who made the pre- 
sentation was impressive. 

The Council Meeting was held the evening prior 
to the scientific session and several topics were 
discussed: the means of acceptance of abstracts 
for presentation, the impact of discontinuance of 
dual submission to both the Central Society and 
the American Federation programs, the effects 
of the now many specialty programs held in 
conjunction with the above two Sections, the 
pros and cons of requesting subsidies from phar- 
maceutical and other firms, the activities in local 
clubs. Although no substantial agreement was 
forthcoming, plans were made for further discus- 
sion. Whatever the outcome, it is now clear that 
the Midwestern Section, no longer riding “coat 
tails,” has a new stature and that the mechanics 
of operation of the previous decade will soon 
require review and revision. 

At the business meeting the following officers 
were elected: Chairman, Dr. James F. Hammar- 
sten, Oklahoma City, Okla.; Vice Chairman, Dr. 
Drew Miller, Rochester, Minn.; Secretary-Treas- 
urer, Dr. George A. Saxton, Chicago, Ill. The fol- 
lowing members of the Section were appointed 
to the Council: Senior Councillors: Dr. Ronald 
Bishop, Ann Arbor, Mich.; Dr. William Drucker, 
Cleveland, Ohio; Dr. John Githens, Denver, Col- 
orado. Junior Councillors: Dr. F. J. Haddy, Chi- 


cago, Ill.; Dr. John Rankin, Madison, Wisc.; Dr, 
John Will, Cincinnati, Ohio. 
William J. Harrington 
Chairman 


Eastern Section 


The Annual Meeting of the Eastern Section 
of the American Federation for Clinical Research 
was held in New York on December 10, 1959. In 
contrast with recent meetings of the Section, 
which have been held on Friday and Saturday, 
this meeting took place on a Thursday and in 
cluded an evening session in addition to the 
usual morning and afternoon sessions. Total at- 
tendance was in the range of 250, a fair number 
for this city, which on almost any day is over. 
whelmed by medical meetings. 

Of the 84 abstracts submitted, 28 were chosen 
to form the program. As more of the methods of 
modern physical and biologic sciences make their 
way into “clinical investigation,” it becomes in- 
creasingly difficult to assess abstracts adequately, 
although the significance of most is clear. The 
chairman required the assistance of ten experts 
in evaluating and selecting papers for presenta- 
tion. It was generally agreed that several of the 
investigations reported at the meeting were of 
unusual promise and fundamental importance. 

At the Council Meeting the Secretary-Treas- 
urer, Dr. Stuart C. Finch, presented a draft of 
proposed by-laws for the Section. Central pur- 
poses of the by-laws are to formalize certain 
practices and procedures of the Eastern Section 
and to provide a written guide (now lacking) to 
assist its officers and Councillors in the execution 
of their duties. The following members of the 
Section were appointed to the Council for three 
year terms: Dr. James T. Grace, Jr., Buffalo, N. 
Y.; Dr. John E. Kiley, Albany, N. Y.; Dr. Law- 
rence C. Raisz, Syracuse, N. Y.; Dr. Marvin H. 
Sleisenger, New York, N. Y.; Dr. George W. 
Welsh, III, Burlington, Vt. 

At the business meeting the following officers 
were elected: Chairman (1 year term), Dr. Jack 
Orloff, Bethesda, Md.; Vice-Chairman (1 year 
term), Dr. Hadley L. Conn, Jr., Rosemont, Penn, 
Secretary-Treasurer (3 year term), Dr. Law 
rence S. Lilienfield, Bethesda, Md. The 1960 
Meeting of the Section will be held in Washing- 
ton, D. C. 


Daniel S. Lukas 
Chairman 
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Southern Section 


The annual meeting of the Southern Section is 
a successful affair because of (1) a very active 
and enthusiastic membership, (2) the intimate 
association with the Southern Society for Clinical 
Research and (3) the fair city of New Orleans. 
The activity of the membership was evidenced 
again this year when 103 abstracts were sub- 
mitted for consideration for the Section program. 
This represents a membership-to-abstract ratio 
of approximately 4:1 for the Southern Section, 
as compared to a ratio of about 10:1 for the 
Federation nationally. There were 140 members 
and 193 guests registered at the meeting. An 
estimated 100 additional persons were in attend- 
ance. 

Thirty papers were presented, representing 20 
cities, including San Juan. For the second year, 
the joint meeting with the Southern Society lasted 
two and one-half days. The last day, the half 
day, was a mixed program of six papers from 
each society. At the Joint Council Meeting, it 
was agreed that this arrangement should continue. 

The papers were generally excellent and well 
presented. It is difficult to single out any for 
special comment. It would have been impossible 
to detect the four medical students who gave 
professional accounts of themselves, had their 
status not been announced. 

Discussion, as at most meetings, was erratic. 
Some papers evoked lively comments. Perhaps 
the description of a filterable agent that causes 
resistance to tumor transplants in rats (by Sacks 
and Egdahl of Richmond) deserves special com- 
ment. The paper by medical student William 
Mitchell of Birmingham, and his colleagues, on 
physiologic studies in seals, may have introduced 
a new experimental animal into some of the more 
lavishly equipped laboratories in the South. 

At the business meeting, Dr. E. E. Eddleman, 
Jt, of Birmingham was elected Section Chair- 
man for the 1961 meeting; Dr. Edward W. Den- 
nis of Houston was elected Vice-Chairman and 
Dr. Walter Hollander, Jr., of Chapel Hill was 
voted to continue as Secretary-Treasurer (his 
financial report was studied carefully). New 
councillors elected were Drs. M. Siperstein, 
Chevis Smythe and Arthur White. National officers 
present at the meeting included the President, 
the Secretary-Treasurer, the Editor of Clinical 
Research and two national Councillors. It was my 
pleasure to introduce these gentlemen to the 
membership, and to urge the members of the 


CURRENT COMMENT 





165 





Southern Section to stimulate further interest 
in the Federation, and to thank the membership 
for its enthusiastic support of the Section Meeting. 
John C. Rose 
Chairman 
Western Section 


The annual meeting of the Western Section 
of the American Federation for Clinical Research 
was held January 27 and 28 in the Golden Bough 
Theatre in Carmel, California. As in previous 
years, the section meeting was held in conjunction 
with the annual meetings of the Western Society 
for Clinical Research and the Western Association 
of Physicians, making three and one-half full days 
of scientific programs. 

Several hundred persons attended the combined 
sessions, and the audience at both section sessions 
was large. Following the pattern of previous years, 
discussion was slow during the first session but 
lively and productive during the second. The 
program chosen from 86 abstracts was well re- 
ceived, in general, and compared favorably with 
those of the other societies. 

The Council of the Western Section met at 
noon, January 27, 1960. Dr. George Schreiner 
attended the council meeting and discussed with 
the council the financial situation of the Federa- 
tion and the status of Clinical Research. 

In line with a council decision of last year, a 
social hour was not sponsored by the Western 
Section this year. This matter again was discussed 
by the council, and again it was decided not to 
have such an affair next year. Doubt concerning 
the propriety of soliciting support from pharma- 
ceutical houses for this specific purpose was the 
major reason for this decision. 

At a brief second business meeting, the fol- 
lowing officers were elected for the coming year: 
Chairman, Samuel Rappaport, Los Angeles; Vice 
Chairman, Arno Motulsky, Seattle; Secretary- 
Treasurer, Bernard Haverback, Los Angeles. 

Some things about our meeting this year de- 
serve additional comment: First, the large num- 
ber of abstracts of good quality received indi- 
cates that the Western Section of the Federation 
has reached a level of growth comparable to that 
of the more senior western societies. Our organ- 
ization, by virtue both of its size and its emphasis 
on young investigators, now is a vigorous force 
in clinical research in this area as well as at a 
national level. Second, with the advantages of 
size and increased research activity, have come 
the problems of renewed pressure for grouping 
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papers into subspecialty sections for presentation 
at special sessions. Your chairman feels that this 
would be an undesirable step for the western 
section to take. One of the advantages of our 
meetings seems to be that we offer to the young 
investigator an opportunity to present his work 
to a mixed group and to hear from others of his 
own generation of their activities in fields dif- 
ferent from his own. Subspecialty sessions almost 


compel attendance of persons in a given field to 
the exclusion of other types of subspecialty ses. 
sions, if for no other reason than that people 
fear that they “will miss” something. A similar 
situation may exist in relation to the special 
evening “clubs” already active at our annual 
sessions. 

Gerald T. Perkof 

Chairman 


Application for Membership 


1. Research workers are encouraged to 
apply for membership. It is unnecessary to 
await a member’s invitation to join the AMER- 
ICAN FEDERATION FOR CLINICAL RE- 
SEARCH. 

2. There are two requirements for Regu- 
lar Membership: first, that the applicant be not 
more than 40 years of age; second, that he 
have published a meritorious investigation in 
clinical medicine or allied sciences. This should 
not be a case report or an abstract. 

3. Senior Membership is open to those 41 


years of age or older. Applicants for Senior 
Membership are required to submit both a 
scientific reprint and a letter indicating that 
they have been actively stimulating young men 
to pursue careers in clinical investigation. 

4. An applicant must ask a member of the 
Federation who knows him to sign his applica- 
tion. 

5. Interested individuals should write to: 
AMERICAN FEDERATION FOR CLINICAL 
RESEARCH, 250 West 57th Street, New York 
19, N. Y. 
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GENERAL SESSION 


National Meeting 


American Federation for Clinical Research 


Sunday Morning, May 1, 1960 
Steel Pier Theater, Atlantic City, New Jersey 


William W. Stead, M.D., Presiding 


Presentations will be limited to ten minutes 


MORNING SESSION 


9:00 to 9:10—Business Meeting 


1. The Equilibration of Cholesterol Between 


the Blood and Tissues in Man. 

Aram V. Chobanian and William Hollan- 

der. Boston. page 179 
. Renal Glomerular and Vascular Lesions Dur- 
ing the Course of Diabetes Mellitus. 

Alberto Daysog, H. L. Dobson and J. C. 

Brennan.* Houston. page 238 
. Effect of Protein-Free Diet on Experimental 
Nephritis. 

Edward Wasserman, Lawrence Slobody,° 

Max Wachstein® and Kurt Lange.** New 

York City. page 234 
. The Influence of Blood Ammonia on Respir- 
ation. 

Attilio D. Renzetti, Jr., John F. Bowen® 

and Barton A. Harris.* Syracuse. 

page 256 

. Clinical and Cerebral Metabolic Response 
to Carbon Dioxide and Diamox in Hepatic 
Encephalopathy. 

Jerome B. Posner® and Fred Plum. Seattle. 

page 196 

. The Role of Altered Host Reactivity in 
Staphylococcal Infections. 

Joseph Johnson, III,° Keiichi Goshi*® and 


*By Invitation 
*°Senior Member 


Leighton Cluff. Baltimore. page 223 
7. Mechanisms of Action of “Aldosterone Ap 
tagonists.” 
E. T. Davidson,* W. S. Coppage, Jr. 
D. P. Island* and G. W. Liddle. Nashville. 
page 238 
. Study of Serum Proteins and Serologic Re 
actions in Relatives of Patients with Systemic 
Lupus Erythematosus. 
Gerald P. Rodnan, Margaret J. Maclach- 
lan® and Alice S. Creighton.* 


. Differences in Amount of Illnesses and in 
Signs Believed Prognostic of Atherosclerosis 
in Two Groups of Young Men. 

William N. Christenson and Lawrence E. 
Hinkle, Jr.°* New York City. page 174 

. Bile, An Inhibitor of Vitamin B-12 Absorp 
tion. 

W. L. Honska,* T. B. Driscoll* and P. C. 
Johnson. Oklahoma City. page 201 

. Cardioglobulin. 

Edward Leonard and Stephen Hajdu.* 
Bethesda. page 187 

. Incidence of Childhood Lead Poisoning in 
an Endemic Urban Area. 

Burritt W. Newton,® Scott A. Gale, Jr." 
Robert C. Griggs and Irving Sunshine.’ 
Cleveland. page 258 

- Pellagra Induced by 6-Mercaptopurine. 

George D. Ludwig and David C. White.’ 
Philadelphia. page 212 
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Sunday, May 1, 1960 
AFTERNOON SESSION 
2:30 P.M. 
Carolina Room, Mezzanine floor, Chalfonte 


Dr. John B. Hickam, Chairman, Presiding 


1. Influence of Extracellular Calcium Concentra- 
tion Upon Myocardial Potassium Transfer. 
Timothy J. Regan, Gerald C. Timmis, Mar- 
tin J. Frank, John D. McGinty and Harper 
K. Hellems. Detroit, Mich.* 
2. The Myocardial Exchange of Potassium and 
Sodium During Respiratory Acidosis. 
John C. Mithoefer and Fred D. Holford. 
Cooperstown, N. Y.* 
3. Quantitation of Valvular Insufficiency by 
Angiocardiography in Man. 
Harold Sandler and Harold T. Dodge. Seat- 
tle, Wash. page 191 
4. Observations on the Operation of Starling’s 
Law of the Heart in Man. 
Eugene Braunwald, Robert L. Frye, Joseph 
W. Gilbert and Maurice Aygen. Bethesda, 
Md.° 
5. The Effect of Partial and Total Denervation 
of the Heart on Left Ventricular Function. 
Carleton B. Chapman, Tom A. Bruce, Or- 
land Baker and Joseph N. Fisher. Dallas, 
Texas.® 
6. Chronic Total Cardiac Denervation with De- 
pletion of Myocardial Norepinephrine. 
Theodore Cooper, Joseph W. Gilbert, Jr. 
and Robert D. Bloodwell. Bethesda, Md. 
page 180 
1. The Removal of Norepinephrine (NE) from 
the Bloodstream by the Extremities of Man. 
John M. Wallace. Durham, N. C.* 





*See ASCI program. 





Under Joint Sponsorship of the American Federation for Clinical 
Research and the American Society for Clinical Investigation 





8. Cardiovascular Effects of a Naturally Occur- 


Cardiology 





ring Catecholamine, Dopamine, in Man. 
David Horwitz, Samuel M. Fox, III and 
Leon I. Goldberg. Bethesda, Md. 


page 184 


9. Potentiation of Smooth Muscle Contraction 


by Adrenal Steroids. 
Noble O. Fowler and Nora H. F. Chou. 
Cincinnati, Ohio. page 182 


EVENING SESSION 
8:00 P.M. 
Carolina Room, Mezzanine floor, Chalfonte 


Dr. Lysle H. Peterson, Vice-Chairman, Presiding 


. Coronary Arteriosclerosis Induced in Young 


Dogs by Intra-Aortic Infusion of Serotonin. 
Paolo Rossi, Maude Stevenson, Parvis Khak- 
sar and Samuel Bellet. Philadelphia, Penn- 
sylvania. page 190 


. Isozymes and Myocardial Infarction. 


Felix Wroblewski, Kenneth Gregory and 
Carol Ross. New York, N. Y. and Guelph, 
Canada. page 195 


. Transaminase in Shock. 


Thomas Killip III and Mary Ann Payne. 
New York, N. Y. page 185 


. The Alveolar Lining: A Method of Extraction; 


The Surface Tension Lowering Effect of — 
Cigarette Smoke. 
Stuart Bondurant. Indianapolis, Ind.* 


. The Surface Area of the Lungs Measured by 


Mercury Metal. 


John A. Pierce and Joe B. Hocott. Little 
Rock, Ark. page 255 


. Psychophysiologic Studies of Respiration. 
Robert W. Anderson and Donald L. Dudley. 
page 174 


Seattle, Wash. 






Section II: General Metabolism 


Sunday, May 1, 1960 
AFTERNOON SESSION 
2:30 P.M. 
Vernon Room, Mezzanine floor, Haddon Hall 


Dr. J. E. Rall, Chairman, Presiding 


. The Hormonal Role of Endogenous Glucagon 
in Blood Glucose Homeostasis as Demon- 
strated by a Specific Immunoassay. 
R. H. Unger, A. M. Eisentraut, Mary S. 
McCall and L. L. Madison. Dallas, Tex.* 
. Amino Acid and a-Keto Acid-Induced Hyper- 
insulinism in the Leucine-Sensitive Type of 
Idiopathic Hypoglycemia. 
Melvin M. Grumbach and Selna L. Kaplan. 
New York, N. Y.* 
. The Relationship Between Renal Glucose and 
Inositol Transport. 
N. Freinkel, C. J. Goodner and R. M. C. 
Dawson. Boston, Mass. page 240 
. Study of the Role of the Pentose Phosphate 
Pathway in Red Cell Metabolism. 
Arieh Szeinberg and Paul A. Marks. New 
York, N. Y. page 248 
. In Vitro Stimulation of Hexokinase by Insulin. 
Robert M. MacLeod, Rose Brown and Wil- 
liam S. Lynn. Durham, N. C.° 
. Stimulation of Steroid Formation of Adreno- 
cortical Homogenates by Adrenal Medulla and 
Catecholamines. 
D. Y. Cooper, Otto Rosenthal and W. S. 
Blakemore. Philadelphia, Penn.* 
- A Partial Block in “Adrenal Androgen” Bio- 
synthesis in Gonadal Dysgenesis. 
Mortimer B. Lipsett. Bethesda, Md. 
page 242 


*See ASCI program. 
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8. Quantitative Studies of a Prolonged Alter. 
tion of Serum Cholesterol Induced by Deoyy. 
ribonucleic Acid. 

J. Philip Savitsky. New York, N. Y.* 

9. A Mechanism for Allantoin Production jy 
Man. 

James B. Wyngaarden and R. Rodney 
Howell. Durham, N. C. page 198 


EVENING SESSION 
8:00 P.M. 
Viking Room, 13th floor, Haddon Hall 


Dr. Kenneth Crispell, Vice-Chairman, Presiding 


1. The Cleavage of Disulfide Bonds in Thyroid 
Tissue by Thiourea. 
F. Maloof and M. Soodak. Boston, Mass.* 

. In Vitro Stimulation of Glucose Oxidation in 
Thyroid Slices by Thyroid Stimulating Hor 
mone. 

James B. Field, Ira Pastan, Phyllis Johnson 
and Betty Herring. Bethesda, Md.° 

. Studies on Thyroid Hormone Biogenesis. 

Leslie J. DeGroot and Ann Davis. Boston, 
Mass. page 238 

. Abnormalities of Tryptophan-Kynurenine Me- 
tabolism. 

Harvey S. Marver. Chicago, Ill. page 24 

. Further Definition of a Metabolic Defect 
Associated with Sarcoidosis. 

Richard Goldsmith, Lionel King, George 
Hale and Gloria Lutsch. Cincinnati, Ohio. 
page 240 

. Factors Influencing Deoxyribonucleic Acid 
Synthesis In Vitro. 

Howard H. Hiatt and Tadeusz B. Bojarski. 
Boston, Mass.° 
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Sunday, May 1, 1960 
AFTERNOON SESSION 
2:30 P.M. 
Rutland Room, Mezzanine floor, Haddon Hall 


Dr. Donald W. Seldin, Chairman, Presiding 


. The Relationship Between Cationic Amino 
Acids and Potassium in Rat Muscle In Vitro. 
Norman G. Levinsky, Ian Tyson and Arnold 
S. Relman. Boston, Mass.° 
. Potassuim Concentration in the Proximal 
Tubule of Necturus Kidney. 
Donald E. Oken and A. K. Solomon. Boston, 
Mass.°® 
. Vasopressin Augmentation of Urea Accumula- 
tion in the Renal Medulla. 
John R. Jaenike and Robert W. Berliner. 
Bethesda, Md. page 229 
. Sodium Depletion and its Effect on Renal 
Concentrating Ability: The Syndrome of the 
Shrinking Rat. 
George P. Baker, Howard Levitin and 
Franklin H. Epstein. New Haven, Conn. 
page 225 
. Inadequacy of the “Pore Theory” to Account 
for the Action of Neurohypophyseal Hormones 
on Water and Solute Movement Across a 
Living Membrane. 
Richard M. Hays and Alexander Leaf. Bos- 
ton, Mass.® 
. Stimulation of Active Sodium Transport 
Across the Isolated Toad Bladder by Aldo- 
sterone In Vitro. 
Jean Crabbe. Boston, Mass. page 227 
. The Poorly-Permeable Membrane as an AI- 
ternative to the Carrier Hypothesis of Facili- 
tated Diffusion. 
Kenneth L. Zierler. Baltimore, Md.* 


*See ASCI program. 


Section III: Renal and Electrolyte Metabolism 


8. Maximum Rates of Excretion of Titratable 


Acid. 
Joseph S. Handler, Andrzej Wojtozak and 
Martin Goldberg. Philadelphia, Penn.° 


9. An Evaluation of the Acidifying Capacity of 


the Chronically Diseased Kidney in the Ex- 
perimental Animal. 
Peter A. F.Morrin, Neal S. Bricker and S. 
Wesley Kime, Jr. St. Louis, Mo.° 


EVENING SESSION 
8:00 P.M. 


Rutland Room, Mezzanine floor, Haddon Hall 


Dr. William B. Schwartz, Vice-Chairman, 
Presiding 


. Urinary Concentrating Ability in Pregnant 


Women with Asymptomatic Bacteriuria. 
Alan Kaitz. Boston, Mass. page 229 


. The Effect of Certain Hormones on Water 


Diuresis and Vasopressin Sensitivity. 
Robert D. Lindeman, H. Carmer Van Buren 
and Lawrence G. Raisz. Syracuse, N. Y. 
page 230 


. Physiologic Studies in a Family with Nephro- 


genic (Vasopressin-Resistant) Diabetes In- 
sipidus (N.D.I.). 
Ralph Cutler, Charles R. Kleenan, J. 
Thomas Dowling and Morton H. Maxwell. 
Los Angeles, Calif.* 


. The Effect of Sodium and Potassium Intake 


Upon the Natriuretic Response to Spirolac- 
tones. 
William W. Faloon, Frederic F. Taylor, 
Samuel Hellman and Simon Ohanessian. 
Syracuse, N. Y.°® 


. Conjugated Amino Acids in Deproteinized ° 


Plasma of Patients with Renal Failure. 
George W. Frimpter and David D. Thomp- 
son. New York, N. Y.* 





Section IV: 


Sunday, May 1, 1960 
2:30 P.M. 
Steel Pier Theater 


Dr. William J. Harrington, Chairman, Presiding 


1. Red Cell Shape and Red Cell Life Span in 
Hereditary Spherocytosis. 
William H. Crosby and Marcel E. Conrad. 
Washington, D. C.° 
. Abnormalities of In Vitro Behaviour of 
Structural Lipids of Red Blood Cells from 
Patients with Hereditary Spherocytosis. 
Claude F. Reed and Scott N. Swisher. 
Rochester, N. Y.* 
. ATP Instability in Normal Whole Blood In- 
cubated with Phenylhydrazine. 
Daniel N. Mohler and William J. Williams. 
St. Louis, Mo. page 213 
. Metabolic Turnover of the Ribonucleic Acid 
of Mammalian Reticulocytes during Matura- 
tion In Vitro. 
John F. Bertles, Charles J. Wiltz and Wil- 
liam S. Beck. Boston, Mass.* 


Hematology 


5. 


The Modification of Antibodies in Cold Ag. 
glutinin Disease. 
S. E. Ritzmann and W. C. Levin. Galves. 
ton, Tex. page 216 


. Serum Factors in Acquired Hemolytic 


Anemia in Patients with Lymphoma and 
Leukemia. 
Jerome I. Brody and Stuart C. Finch. New 
Haven, Conn.° 


. A New Syndrome of Post-transfusion Im. 


munologic Purpura. 
N. Raphael Shulman, Richard H. Aster, 
Alfred Leitner and Merilyn C. Hiller. 
Bethesda, Md.° 


. Folic Acid Coenzymes and One-carbon 


Metabolism in Leukocytes. 
Joseph R. Bertino, A. Alenty; B. W. Gabrio 
and F. M. Huennekens. Seattle, Wash. 


page 206 


. Relationship of VIT B,. to Folic Acid De 


ficiency in Tropical Sprue. 
T. W. Sheehy, E. Perez Santiago and M. E. 
Rubini. San Juan, Puerto Rico. page 215 


Section V: Infectious Disease 


Sunday, May 1, 1960 
2:30 P.M. 
West Room, 13th Floor, Haddon Hall 


Dr. David E. Rogers, Chairman, Presiding 


. The Pathogenesis of Viruria: Animal Kidney 
Infection by Viruses Isolated from Human 
Urine. 

John P. Utz. Bethesda, Md.° 

. Serological Reactions with a Newly Isolated 
Myxovirus. 

G. D. Hsiung, Peter Isacson and Robert W. 
McCollum. New Haven, Conn.° 

. The Influence of Anticoagulants on the Acute 
Inflammatory Reaction Produced Within 
Rabbit Ear Chambers Injured by Heat. 

Fred Allison, Jr. and Margie G. Lancaster. 
Jackson, Miss. page 220 

. A Study of In Vitro Leucocyte Viability in 
Hypersensitivity States. 

Angenieta A. Biegel and Herbert O. Sieker. 


*See ASCI program. 


Durham, N. C. page 22] 


. Reaction of Rheumatoid Leucocytes with 


Fluorescent Aggregated Gamma Globulin. 
Evelyn Hess and Morris Ziff. Dallas, Tex.* 


. Rheumatic Fever Recurrence Rate and Anti- 


body Response to Streptococcal Infections. 
A. Taranta, H. F. Wood, A. R. Feinstein, 
R. Simpson and E. Kleinberg. New York, 
N. Y. page 225 


. Epizootic Group A Streptococcal Infection of 


Mice. 
Edward W. Hook, Robert R. Wagner and 
Rebecca C. Lancefield. New York, N.Y. 
and Baltimore, Md. page 222 


- Role of Immunity in the Genesis of Experi 


merital Chronic Pyelonephritis. 
Jay P. Sanford, Betty W. Hunter, Robert 
E. Windom and Janet C. Hogan. Dallas, 


Tex.® 


. Observations on the Mechanism of Tolerance 


to the Local Shwartzman Phenomenon Using 
Isotopically Labeled Endotoxin. 
Dieter Koch-Weser, John M. Moses and 
Robert H. Ebert. Cleveland, Ohio.* 
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Sunday, May 1, 1960 
2:30 to 5:30 P.M. 
Music Room, Lounge floor, Chalfonte 


Dr. Wade Volwiler, Chairman, Presiding 


. Fatty Acid Patterns of Human Lymph and 
Serum after Corn Oil or Coconut Oil Feeding. 
Herbert J]. Kayden, Arthur Karmen, Allen 
E. Dumont and Joseph Bragdon. New York, 
N. Y., and Bethesda, Md.°* 
. Absorption of I'*!-Labeled Triolein Following 
Intraduodenal Administration: The Relative 
Effect of Intestinal Hormones, Secretagogues 
and Pancreatic Enzymes. 
Malcolm P. Tyor, Richard R. Horswell and 
Edward E. Owen. Durham, N. C.* 
. Serum Amylase Activity in Depancreatized 
Dogs. 
Thomas F. Boyd, Ernest M. Traad and John 
F. Byrne. Boston, Mass. page 199 
. Familial Hemochromatosis: Comparison of 


*See ASCI program. 


Section VI: Liver and Gastroenterology 


Diagnostic Procedures in Seven Siblings with 
Liver Biopsy Findings. 
Irving B. Brick and Charles E. Rath. Wash- 
ington, D.C. page 199 


. Effects of Alcohol on the Liver: Mechanism 


of the Impaired Galactose Utilization. 
Kurt J. Isselbacher and Elizabeth A. Mc- 
Carthy. Boston, Mass.* 


. Electrophoretic and Immunologic Properties 


of Rectal Mucus in Normals and Patients with 
Ulcerative Colitis. 


Konrad Soergel. Boston, Mass. page 206 


. Studies of Gastrointestinal Pathophysiology in 


Acute Asiatic Cholera. 
Eugene J. Gangarosa, William B. Beisel, 
Chanyo Benyajati and Helmuth Sprinz. 
Washington, D. C., and Bangkok, Thailand.* 


. Evidence for Central Mediation of Secondary 


Peristalsis. 


Charles I. Siegel and Thomas R. Hendrix. 
Baltimore, Md. page 205 


- Manometric Observations of Esophageal Mo- 


tility in Heartburn of Pregnancy. 
R. Nagler and H. M. Spiro. New Haven, 
Conn. page 203 
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Advance Research Reports Submitted to the Annual 


NATIONAL MEETING 


of the 


American Federation for Clinical Research 


Atlantic City, New Jersey 


BEHAVIORAL MEDICINE, 174 
CARDIOVASCULAR, 177 

CENTRAL NERVOUS SYSTEM, 196 
CONNECTIVE TISSUE, 197 
GASTRO-INTESTINAL AND LIVER, 199 
HEMATOLOGY, 206 


Sunday, May 1, 1960 


INFECTIOUS DISEASES, 220 
KIDNEY AND ELECTROLYTES, 225 
METABOLISM, 235 

NEOPLASTIC DISEASES, 250 
PULMONARY, 252 
MISCELLANEOUS, 258 


BEHAVIORAL MEDICINE 


PSYCHOPHYSIOLOGIC STUDIES OF RESPIRATION. 

Robert W. Anderson and Donald L. Dudley (intr. by 
Thomas H. Holmes). Dept. of Psychiatry, Univ. of 
Washington, Seattle. 

In fifteen respiratory cripples studied for 
six months, mood and feeling state were corre- 
lated with pulmonary function. Parameters of 
flow and gaseous content of inspired and expired 
air were measured electronically. In settings 
engendering anxiety, hostility, depression, or 
feelings of being overwhelmed there were a marked 
rise in respiratory rate and a reduction of tidal 
volume. Alveolar ventilation was reduced, minute 
dead space increased and respiratory efficiency 
reduced. Dyspnea was reported in pulmonary crip- 
ples in these states. In settings engendering 
elation or feelings of relative security the res- 
piratory rate was slowed, tidal volume increased, 
and respiratory efficiency increased. Respira- 
tory dead space was found to increase in one, case 
during strong feelings of hostility and anxiety. 
Respiratory cripples had greater physiologic 
variability than normals in regard to pulmonary 
function during the above noted psychological 
states. These studies demonstrate significant 
relationships between emotional states and res- 
piratory function. 


* TLLNESSES AND IN SIGN 
BELIEVED PROGNOSTIC OF HEROSCLEROSIS IN Two 
GROUPS OF YOUNG MEN. William N. Christenson and 
Lawrence E, Hinkle, Jr.,** New York Hospital- 
Cornell Medical Center, New York. 

Fifty-five college graduates (age 26.2 + 0.3 
yrs.), appointed to managerial positions in a 
large company, and 84 high school graduates (age 
29.2 + 0.2 yrs.), who had “risen from the ranks" 
to the same position, were observed for 2 years, 
with repeated clinical and laboratory examina- 
tions, and records of all illness episodes. High 
school men had more new acute illnesses (P<.01) 
and more active chronic illnesses (P< .01), and 
were relatively more impaired by their illnesses. 
Estimated risk of death from all established 
illnesses was not significantly different in the 
two groups, but more high school men were obese 
(P<.05), had "pressor" responses on examination 
(P<.01), or had a combination of these plus 
arteriolar changes in eye grounds or minor T wave 
changes on EKG (P<.01). The groups were similar 
in occupation, income, and exposure to many 
disease-causing agents. They were different in 
ethnic and social class background, life experi- 
ences, threats and demands perceived in their 
present environment, and probably in eating habits 
and attitudes toward obesity. These factors 
possibly account for the differences observed. 
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A CLASSIFICATION SCHEME FOR EVALUATING SUICIDAL 
INTENT. John W. Boswelland Theodore L. Dorpat 
(intr. by Fred Plum). Department of Psychiatry, 
University of Washington, Seattle, Washington. 


The purpose of this study was to evolve a 
classification scheme of suicidal intent based 
on a continuum of intent, ranging from the sui- 
cidal gesture to the serious attempt; to estab- 
lish criteria for these ratings; and to demon- 
strate group differences between the intent 
categories. A total of 121 suicidal attempts 
were studied by psychiatric interviews and ques- 
tionnaire data, and compared to similar data ob- 
tained from relatives and physicians of 114 
individuals committing suicide in a single year. 
Using criteria for a five point ordinal scale of 
suicidal intent, five judges made independent 
judgments of intent with a high degree of agree- 
ment. Significant group differences were shown 
to exist between groups of low intent and high 
intent rating. Severity of intent increased 
with age. The mean intent rating was higher for 
males than females. Psychoses and severe de- 
pression were more prevalent in the serious 
intent group. The serious group resembled the 
successful suicide group. Three types of suicide 
attempts could be distinguished: suicide gesture, 
ambivalent suicide attempt, and serious suicide 
attempt. 


CORRELATES OF BEHAVIORAL DEFICIT WITH AN EXPERI- 
MENTAL INDUCTION OF ACUTE RENAL FAILURE IN RATS. 
Walter B. Essman (Intr. by Paul E. Teschan). Al- 
bert Einstein College of Medicine, New York, N.Y. 
In order to determine the sensitivity of two 
behavioral indices in maze-trained rats, response 
time and error, to the experimental induction of 
an acute renal failure, a chemical lesion was 
produced through an injection of a methemoglobin 
preparation. Behavioral measures were recorded 
for 26 hrs. in a maze, or until the time the 
clinical signs of acute renal failure were evi- 
dent. Measures were also taken at four 24 hour 
intervals, BUN determinations were made at 48 
hours post-injection. Evident and significant 
behavioral changes in the experimental subjects 
were indicated, independent of measurable uremia, 
and a significant relationship between the behav- 
ioral observations and the time following injec- 
tion was suggested. Two weeks following an ap- 
parent clinical recovery all subjects were 
trained to make a new response in a maze. For 13 
testing trials response time and error were re- 
corded, The results showed that the previously 
uremic animals took significantly longer to learn 
the response correctly and a greater length of 
time to make the response. A behavioral deficit 
appears to be indicated in animals that have clit 
ically recovered from a chemically produced le- 
sion effecting acute renal failure. The results 
are considered with reference to those aspects of 
the experimentally produced renal failure which 
would account for a reduction in maze-learning 
efficiency as well as a deficit in new learning. 


PHYSICAL ILLNESS AS A PRECIPITATING FACTOR IN 
SUICIDE. Theodore L. Dorpat¢ William F. Ander- 
son*and Thomas H. Holmes. Dept. of Psychiatry, 
University of Washington School of Medicine, 
Seattle, Washington. 


The purpose of this study was to evaluate the 
role of physical illness as a precipitating 
factor in suicide. A medical and surgical 
history was obtained from 114 consecutive sui- 
cide cases through interviews with the friends, 
physicians, and relatives of the deceased. Over 
13 per cent had major surgery in the preceding. 
year, and over 70 per cent had a serious physi- 
cal illness in the year preceding their death. 
In 51 per cent the illness was judged to have 
contributed to the suicide. All subjects showed 
evidence of depression. Among the mre fre- 
quent diseases were peptic ulcer (17 cases), 
rheumatoid arthritis (12 cases), hypertension 
(11 cases), and malignancies (6 cases). It was 
concluded that depressive reactions to medical 
illmess are frequent and important factors in 
suicide. 


THE EFFECT OF CHLORPROMAZINE ON BEHAVIOR. Samuel 
B. Guze, Vicente Tuason*, James McClure* and 
Jerry Beguelin*, Dept. of Psychiatry and Neu- 
rology, Washington Univ. School of Medicine, 

St. Louis, Missouri. 

This study was designed to evaluate the effect 
of certain psychopharmacologic agents on behavior. 
The interaction chronograph method provides for 
quantitative, reliable, repeatable measurements 
of the interaction between patient and doctor dur- 
ing standardized interviews. It ignores the con- 
tent of the communication during such interviews 
and is concerned with the frequency and duration 
of the communications, silences, interruptions 
and failures to respond to the other person. 
Fifty new, white patients referred to the psychia- 
try clinic were randomly selected and assigned to 
one of five groups. These groups were given sin- 
gle doses of 50 mg., 100 mg., and 150 mg. of 
chlorpromazine, 50 mg. of phenobarbital or a 
placebo, all in identical capsules. The study 
was carried out in a double-blind fashion. A 
baseline interview was carried out and then the 
appropriate capsule administered. At 30, 60, 90 
and 120 minutes after the ingestion of the cap- 
sule, the patients were again interviewed for 10 
minutes. Thus a dose-time curve was constructed. 
There were no significant differences found be- 
tween any of the groups. The patients' subjec- 
tive responses were recorded and compared. Again 
there were no significant differences. In sum- 
mary, using these doses and these measures of 
response, we found no evidence that chlor- 
promazine, phenobarbital and placebo could be 
differentiated from each other. 
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PRELIMINARY EVALUATION OF METHOXYDONE IN 
AMBULATORY PSYCHONEUROTIC PATIENTS, 
Howard A, Levy, Tibor Bodi, Peter E. Siegler*, 
Joseph Slap* and John H, Nodine. Dept. of Medicine, 
Hahnemann Med. Coll. and Hosp., Philadelphia, Pa. 

Methoxydone, an oxazolidine derivative, has 
pharmacologic properties similar to chlorpromazine; 
previous human studies suggested its use as an atarac- 
tic agent. A group of 36 patients with various psycho- 
neurotic conditions was treated in the clinic with doses 
of methyxodone ranging from 300 to 1200 mg. daily. 
These patients were selected (after they had received 
a complete medical work-up) because of major psycho- 
neurotic, psychosomatic or somatopsychic symptoms. 
They were followed by a psychopharmacologic team 
consisting of internists, a psychiatrist, a psychologist 
and a social worker for an average treatment period of 
7 weeks. The dose was individually adjusted for opti- 
mal therapeutic response and patients were observed 
carefully for clinical side effects. In addition, periodic 
laboratory studies were performed, including urine 
analysis, liver function studies, complete blood count, 
urinary bilirubin excretion, plasma hemoglobin concen- 
tration and erythrocyte fragility. Improvement was 
found in 76% of the 33 patients followed long enough to 
determine the effects of treatment. In 52% of patients 
this improvement was in the moderate and marked 
categories and was clinically satisfactory. The major 
side effect (8 cases) was drowsiness which responded 
to dose reduction. No abnormal laboratory studies 
were encountered. 


EFFECTS OF TWO HALLUCINOGENIC AGENTS ON HUMAN 
RETINAL FUNCTION, A, M, Ostfeld, Anna Wieland*, 
and A, Krill*. Depts. of Prev. Med. and Ophthal- 


mology, Univ. of 111. College of Medicine, Chicago 


LSD and JB 318 (N-ethy!-3-piperidy! benzilate) 
induce visual hallucinations in man. This study 
was undertaken to observe effects of these drugs 
on the human retina. Twenty medical students 
with normal eyes were subjects. Testing was done 
after standard pupil dilatation and in a post- 
absorptive state. Retinal functions tested were: 
1) electroretinogram (ERG) by means of Burian- 
Allen contact lens electrodes, direct writing EEG 
and photic stimulator; 2) dark adaptation by 
means of a Goldman-Wiekers Adaptometer; 3) color 
vision by Hardy-Rand-Rittler plates. Pilot 
studies revealed that both retinal and hallucino- 


genic effects of these agents were dose dependent. 


Predrug measurements were made on al! subjects 
and were repeated | hour after they had ingested 
10 mg. JB 318 or 75 micrograms LSD. Serial 
interviews and behavioral observations were made. 
Control values were obtained | hour apart on 
another occasion. Both drugs caused significant 
(P<.05) increases in the scotopic (dark-adapted) 


b wave of the ERG, delay in the rod-cone break and 


elevation of the final rod threshold on the dark 
adaptation curve. No changes in color vision 
were evident. These retinal alterations occurred 
while subjects were reporting visual hal lucina- 


tions. in a selected subgroup of volunteers, non- 


hallucinogenic analogs of both drugs were without 
retinal effects. These data support the thesis 
that visual hallucinations induced by JB 318 and 


SO are related to their effects upon retinal 
unction. 


A CLINICAL STUDY OF OBESE MEN. Myer Mendelson« 
and Albert J. Stunkard. Dept. of Psychiatry, 
University of Pennsylvania, Philadelphia. 

Twenty-five consecutive obese men admitted to 
a medical and a psychiatric out-patient depart- 
ment were studied by a variety of clinical 
techniques. A number of psychiatric diagnoses 
and personality patterns was discovered in this 
group and none that could be considered typical 
of obesity was discovered. Five of the patients 
were considered to be emotionally stable. A 
Similar variety was observed in weight patterns, 
eating patterns, and food preferences. 

"Denial of hunger" during gastric contrac- 
tions was not observed in any of fifteen obese 
men whereas it has been a significant finding 
in obese women. Alcohol contributed to the over- 
weight of these men much more frequently than 
has been reported in obese women. The obese men 
engaged in significantly less physical activity 
than did non-obese matched controls as measured 
by a mechanical pedometer over a two week period. 
A difference was noted between the body image 
and self-concepts of those subjects who became 
obese after adolescence and of most of the 
subjects who became obese before the end of 
adolescence. In the latter group there was a 
tendency for the overweight to impair the 
individual's concept of himself, and his inter- 
personal relationships. The diversity of 
clinical pictures suggests that obesity repre- 
sents a symptom rather than a disease entity. 


THE USE OF CHLORPROTHIXENE IN OUTPATIENT 
PSYCHONEUROSIS AND IN ALCOHOLISM. Peter E. 
Siegler*, Tibor Bodi, Howard A. Levy, Joseph Slap* 
and John H. Nodine. Dept. of Medicine, Hahnemann 
Med. Coll. and Hosp., Philadelphia, Pa. 
Chlorprothixene, a non-phenothiazine analogue of 
chlorpromazine, had been found to have ataractic 
activity in animals and in preliminary studies in man, 
A group of 51 patients with various psychoneurotic 
conditions or with chronic alcoholism were given this 
drug in an effort to determine its usefulness, its dose 
range, and its clinical and laboratory subacute toxi- 
city. After complete medical evaluation, patients 
were selected because of major psychoneurotic, 
psychosomatic or somatopsychic symptoms and were 
followed by a team consisting of internists, a psychi- 
atrist, a psychologist and a social worker. They 
received 10 to 200 mg. of chlorprothixene daily and 
were carefully observed for clinical side effects and 
followed with periodic liver function studies, blood 
counts and urine analyses. Sixty-five per cent of 34 
non-alcoholic patients were moderately or markedly 
improved, compared to only 7% of the 28 in this group 
when given placebo. Fifteen of 17 alcoholic patients 
reported significant response. Side effects consisted 
of sleepiness in 7 patients, which disappeared with 
dose reduction, and dermatitis in 1 which required 
discontinuing the drug. Occasional anorexia and 
slight nausea were reported. No laboratory evidence 
of hepatic, renal or hematologic toxicity was found. 
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THE PULMONARY CIRCULATION IN EXTREME OBESITY. 
James K. Alexander and Edward W. Dennis. Dept. of 
Medicine, Baylor Univ. Coll. of Med. ,Houston,Tex. 
Resting pulmonary blood flow (Fick) and vascu- 
lar pressures have been measured at the time of 
right heart catheterization in 45 obese subjects, 
with observations during steady state exercise in 
most, and during acute digitalization in a few. 
Body weight ranged from 200 to 425 lbs., with an 
average of 300 lbs., 225% of the predicted ideal 
weight. Development of obesity was accompanied 
by an increase in pulmonary blood flow well cor- 
related with the amount of weight gain. Systemic 
hypertension was found in 2/3 of the patients, 
and 3/4 had pulmonary hypertension at rest or dur- 
ing exercise. Pulmonary hypertension did not ap- 
pear related to anoxemia since arterial 02 satura- 
tion was often normal or only slightly reduced at 
rest, and usually rose during the supine leg ex- 
ercise. Hematocrit was normal in nearly all cases. 
However, pulmonary wedge pressures were elevated 
in the presence of pulmonary arterial hyperten- 
sion, suggesting raised left ventricular filling 
pressure and pulmonary venous congestion as the 
mechanisms primarily responsible. Reduction in 
pulmonary wedge and arterial hypertension in re- 
sponse to acute digitalization, calculations of 
cardiac work, and the finding of anatomical evi- 
dence of left ventricular hypertrophy at post mor- 
tem have been taken as further evidence to sup- 
port the proposition that the pulmonary hyperten- 
sion of extreme obesity is usually secondary to 
left ventricular failure developing as a result 
of increased volume and pressure work loads. 


IMMUNOCHEMICAL STUDIES ON HUMAN SERUM B LIPO- 
PROTEIN en IN MYOCARDIAL THPAROTIOB. San) 

2. Dept. 
of Medicine, oe a School, and Hektoen 
Institute for Medical Research, Cook County 
Hospital, Chicago, Illinois. 

It has been previously proposed that high 
concentrations of certain protein moieties found 
in serum B lipoproteins may be related antigen- 
ically to atherogenesis. Accordingly, to evaluate 
the concentration of these protein moieties in 
patients with myocardial infarction and in con- 
trols, specific absorbed antiserum to each of 3 B 
lipoprotein fractions (I - peak S¢ 25; II - peak 
S¢ 9; and III - peak Sy 6) has been used in 
quantitative precipitin tests with micro-Kjeldahl 
determination of antigenic protein nitrogen via 
standard curves. Patients with myocardial infarc- 
tion demonstrated elevated concentrations of anti- 
genic protein nitrogen in all 3 fractions as com- 
pared to control subjects, ranging as high as 5 to 
6 times the control values. These elevated levels 
were not related to concentration of total serum 
cholesterol, total serum lipids, lipid phosphorus, 
or cholesterol/1ipid phongtares ratio. Furthermore, 
they do not appear to be related to diastolic 
dlood pressure, weight, or age in the group thus 
far evaluated in this regard. It is suggested 
that immunochemical studies of protein moieties 
specific to fractions of ultracentrifugally-de- 
fined human serum B lipoproteins may be useful in 
evaluating coronary atherosclerosis in man, par- 
ticularly in those individuals where the usual 
parameters associated with atherosclerosis are 
within normal limits. 


ce EXCHANGE AND SHOCK IN DOGS. Ernst O. 


ttinger, J.F. Dickson*, A. Edwards*, and nd J.W. WwW. 

3 Circulation Lab., Presbyterian Hospital, 
Philadelphia, Pa. 

Some hemodynamic and metabolic effects of 
blood exchange were studied in anesthetized dogs. A 
shock-like state, characterized by sequestration of 
blood in the liver and portal venous system, associ- 
ated with acute portal hypertension, diminished hepat- 
ic blood flow, reduced venous retum, and arterial 
hypotension was observed during homologous blood 
exchange in 89 out of 170 experiments. Although the 
severity of the syndrome varied widely, the hepatic 
manifestations were always present. The incidence 
was not related to hemolysis or blood incompatibility. 
None of these changes occurred during autotrans- 
fusion (16 experiments). Although arterial O2 satu- 
ration was not altered venous oxygen saturation fell 
approximately 20%. Arterial buffer base decreased 
13%, while lactate and pyruvate rose to nearly 
twice the control value. Changes in pH were usually 
prevented by respiratory compensation. Serum K 
decreased by approximately 10%. These metabolic 
changes were not observed in the absence of hemo- 
dynamic manifestations of "shock", but were always 
present in anaphylactoid shock produced by the in- 
jection of endotoxin, histamine or protamine. The 


presence of this syndrome may seriously affect the 
results and their interpretation in dog experiments 
involving blood exchange. 


EFFECTS OF ADRENALIN AND NOR-ADRI 

DISTRIBUTION OF BLOOD SUPPLY WI 

EXTREMITY OF MAN. TItzlo Besseg 

Redisch** and J. MurY I 
Divis sion, Goldwater Memori al Hospi tal. and Dept. 
of Medicine, NYU College of Medicine. 

This study was undertaken to supply data on 
the respective effects of vasoactive catechol- 
amines on muscle and skin vessels. Venous 
occlusion pl mosraphy was the method u 
Rate of blood flow under con trolled cond 
was measured in foot alone and foot and leg 
together. Using skin mass : muscle mass rati os 
for each individual, a mathematical form was 

ermi separate estimation of 
sk cin flow and muscle flow. After intravenous 
injection of adrenalin he seegrine obser 
tions were made: 3 
measured, total blood flow jearusank 
soon increased considerably above base line 
level. When the foot alone was seanurel” 
blood flow likewise decreased fi rst and then 
showed, sone 1 1 


developed which p 


levels. W 
cal cu lated d 
flow" it appeared 
concer ned mainly 
tion of muscle, while the 
blood flow was entirely in “th 12 mM 
flow remaining at the level of the 
response. ntravenously adnini 
alin caused decrease in t } 
ined and concerned t 
usele than the 
uded that in the extremity 


causes sustained constri .Cs ion 
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HEMODYNAMICS OF CIRCULATORY OCCLUSION & 
RELEASE. Emil Blair and R Adams Cowley*. Dept. 
of Surgery, Univ. of Maryland Hospital, Baltimore. 
This study was designed (1) to determine 
arterial blood pressure (ABP), venous pressure 
(VP) and heart rate (HR) changes due to total in- 
flow occlusion and release and (2) to explore some 
of the mechanisms involved and hypothermic 
effects. Patients with nonvascular lesions were 
controls (2 min. occlusion) and those with intra- 
cardiac defects were studied between 32-25°C 
(5-12 min. occlusion). OCCLUSION: ABP fell 
abruptly, but not to zero. VP rose steadily and 
HR accelerated for a few seconds, returned to 
base rate and then slowed. RELEASE: ABP “over- 
shoot" with bradycardia; VP fell promptly to norm. 
Below 28°C acceleration and subsequent brady- 
cardia during occlusion were abolished. Upon 
release “overshoot" developed but was not accom- 
panied by bradycardia. Below 25°C all events 
were absent including “overshoot". Controlled 
animal studies produced essentially similar re- 
sults. Vagotomy, atropine and carotid denervation 
abolished the bradycardia while ganglion blocking 
agents cancelled the “overshoot". HR changes 
were mediated via the vagus and ABP “overshoot" 
resulted from enhanced vasomotor tone. Signifi- 
cant impairment of these circulatory presso- 
ceptor reflexes occurs below 28°C. 


STUDIES UN LEFT VENTRICULAR RESIDUAL VOLUME. Tom 
A. Bruce (intr. by Carleton 8B, Chapman. Cardio- 
pulm. Lab., Dept. Int. Mec., U. Tex. Southwestern 
Med. Sch., Dallas. 

Studies on residual volume (ESV) of normal 
left ventricle were made in 22 cogs and 2 human 
beings, using previously described biplane cine- 
fluorographic method. In resting anesthetized 
dogs (suspended in standing position) ESV was 
45% of pre-ejection volume (EDV). In 2 human 
subjects (sitting) corresponding figures were 
23 and 24% of EDV. Light exercise (2-4 fold 
increase in O5 intake) in dogs usually caused 
fall of ESV to 304 of EDV. Heavier loads 
caused still greater fall. hiarked resting 
tachycardia (vagal section) caused sharp crop 
in ESV, EDV, and stroke volume (SV). Resting 
bradycardia (Hypaque effect, causing drop from 
130 to 68) also produced fall in EDV and even 
greater fall in ESV. Unusually severe tachy- 
cardia with exercise in one dog caused ESV to 
rise to 7l% of EDV and, although SV fell, min. 
vol. actually rose. In 3 dogs dying in pul- 
monary edema (not due to cardiac fatlure) ESV 
was extremely low relative to EDV (i5, 26, 12%). 
Conclusion: Resi duel volume is normelly lerger, 
when measured directly, than is often supposed. 
It constitutes a reserve on which LV immediately 
¢draws during stress. Under extreme stress, 
fall to 126 of ELV may occur but complete 
emptying wae not seen. 


THE HEMODYNAMICS OF THE VALSALVA MANEUVER IN N- 


MAL SUBJECTS. Richard W. Booth, Henry Mellette* 
edicins, ° e versity, Columbus, Ohio. 
This study was an attempt to determine the fea- 
sibility of obtaining ID (indicator-dilution) co 
(cardiac outputs) during changing states and with 
high intratharacic pressure. Knowledge of the re- 
lationship of flow and pressure during VM (Val- 
salva Maneuver) was also desired. The VM was stv- 
died in 21 normal (10 male, 11 female) subjects 
measuring right atrial, arterial and intra-oral 
pressures. CO were obtained 5,15 and 25 sec. after 
WM institution, at release, plus controls. During 
strain, net arterial pressures decreased and CO 
dropped 30 to 50%, CBV (Central blood volume) de- 
creased, MCT (mean circulation time) and TPR (total 
peripheral resistance) increased. At release ar- 
terial pressures increased over control. CO of fe- 
males increased significantly over control while 
males returned only to resting levels.MCT usually 
jJecreased, TPR returned toward normal but CBY re- 
nained depressed in 70% of males, 36% of females, 
Conclusion: Apparently reliable ID curves with 
exponential slopes and gross recirculation were 
obtained despite injection done during changing 
states. Farm and size of dye curves seemed to be 
determined between 5 and 15 sec. after injection. 
Flow and pressure changes were greater in females 
than males.Gross systolic pressure failed to drop 
during the WM in 1/3 of subjects, pointing out the 
difficulty of interpreting the "bedside Valsalva" 
in congestive failure. The 25 sec. flow in males 
returns toward normal to a greater extent than in 
females which may explain the lack of flow over- 
shoot in males at release. 


ELECTROCARDIOGRAPHIC MANIFESTATIONS OF MYOCARDIAL 
ASYNCHRONISM. Cesar A. Caceres. Department of 
Medicine, The George Washington University Hos- 
pital, Washington, D. C. 

Normal asynchronism of activity of cardiac 
chambers or portions thereof can be expected due 
to the array of myocardial musculature and dif- 
ferences in-electrical conductivity in different 
areas of myocardium. Normal asynchronism in 
human subjects can be verified with multiple 
simultaneous intracavitary electrocardiograms 
and pressure tracings. The purpose of this re- 
port is to demonstrate the effect of varying 
degrees of myocardial asynchronism on surface 
electrocardiographic patterns and contractile 
events. Atrial asynchronism was observed to 
account for a number of notched P wave abnor- 
malities. With 2 catheters within a single cham 
ber it was possible to record normal activity in 
1 area while another was subject to premature 
activation. In abnormal states activation within 
@ ventricle was seen to precede activation within 
the other by up to 0.1 second. Ventricular 
asynchronism was evidenced in surface electrocar- 
diograms by low voltage changes in the “PR seg- 
ment" and ORS-T abnormalities indistinguishable 
from patterns of myocardial ischemia or inferc- 
tion. In extreme instances patterns of bundle 
branch block or ventricular premature contraction 
appeared. Atrial and ventricular pressure pulse 
alteration parallels electrical changes. Pres- 
sure alterations can be anticipated by surface 
electrocardiographic manifestations of asynchro- 
nism. 
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UNCOMMON PATTERNS OF HEMODYNAMIC FUNCTION IN 
MITRAL STENOSIS. G.H.Carman*, R.L.Lange, and 
H.H.Hecht**, Department of Medicine, University 
of Utah College of Medicine, Salt Lake City,Utah. 
Mitral stenosis is characterized by normal or 
low cardiac index (CI), increased pulmonary 
artery (PA) and wedge (PC) pressures, elevated 
pulmonary arteriolar resistance (PAR), and high 
left atrial (LA) pressure. In studying patients 
with predominant mitral stenosis by right and 
left heart catheterization, two small groups were 
found with unusual functional patterns. The 
first group of 4 patients complained of chronic 
fatigue. There was no significant ventricular 
enlargement; resting CI was subnormal (1.7-2.0) 
with normal PA (15-20 mm Hg mean) and PC or LA 
(9-12 mm Hig mean) pressures. They also showed a 
poor response of CI to exercise (50% of predicta- 
ble normal rise). The second group (4) had 
symptoms of elevated pulmonary venous pressure. 
They had normal CI at rest and appropriate rise 
with exercise. PA pressure was elevated at rest 
(25-39 mm Hg mean) but the PAR was normal at rest 
(1.0-1.7 clinical limits) as in the first group. 
Both groups had equal degrees of stenosis at 
surgery and showed a favorable response to opera- 
tion, Patients in the first group responded to 
mitral valve obstruction by reduction of flow. 
Similar severe obstruction of the mitral valve 
in the second group did not activate mechanisms 
lowering flow. The existence of widely varying 
response to a Similar pathological process sug- 
gests that in these instances the control of CI 
was independent of chamber pressure, PA, or- 
mixed venous oxygen saturation. 





THE EQUILTBRATION OF CHOLESTEROL BET'EEN THE 
BLOOD AND TISSTES IN MAN, Aram V. Chobanian and 
William Hollander. Mass. Memorial Hosnitals, 
Boston, Wass. 

Tissue analyses for C-lh-cholesterol svecific 
activity have been verformed in 5 patients who 
died 1-20 days after the intravenous administra- 
tion of tracer doses of tagged cholesterol. The 
results indicate that: 1) Ravid and essentially 
complete equilibration occurs dtring the first 1 
days between the cholesterol in the serum and 
that in the red blood cells, liver, lung, spleen, 
kidneys, and adrenal glands, 2) Equilibration 
with the cholesterol in the intestines, muscle, 
pancreas, thyroid, and fat is slower but almost 
complete by 20 days, 3) Equilibration with the 
blood vessel cholesterol is gradval and still in- 
complete during this period, 4) Equilibration 
mith the brain cholesterol is negligible. 

Among the blood-vessels studied, the serum cho- 
lesterol equilibrates fastest with the cholesterol 
in the vena cava and pulmonary artery. Although 
the rate of equilibration in the systemic arteries 
is relatively slow, the amount exchanging appears 
to progress with time, reaching 50% equilibration 
with the serum in 20 days. Equilibration rates 
are generally comparable in the aorta, coronary 
arteries, and femoral arteries. The cholesterol 
in areas of atheromatous plaque formation appears 
to equilibrate more slowly with the serum than 
the cholesterol in uninvolved arterial segments. 
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MAGNITUDE AND SIGNIFICANCE OF BLOOD VOLUME 
CHANGES AFTER OPEN -HEART SURGERY. E.A. Carr and 
H.E. Sloan*, Depts. of Medicine and Surgery, 
Uhiv. of Michigan, Ann Arbor. 

Determinations of 500 blood volumes (BV) in 
various disorders suggested that errors can be 
minimized if both labeled red cells and labeled 
albumin are used in each patient (avoiding 
assumptions about total: peripheral Hct ratios, 
which had a mean of 0.90 but a coefficient of 
variation of 9% in the 1] patients below), 
labeling and sampling methods are modified and 
all extravasation is avoided by injecting via an 
intravenous infusion if necessary. We then 
studied BVs in 11 patients before and (except in 
one dying at operation) after open-heart surgery 
with extra-corporeal circulation through roller 
pump and disk oxygenator. Despite replacement 
based on careful collection and measurement of 
all blood lost, 3 patients' red cell volume 
(RCV) and whole blood volume (WBV) both changed, 
by >700 and>00 ml., respectively. One of 
these survived after a poor post-op. course. 
The other 2 died. Autopsy showed no specific 
cause of death. A fourth, plethoric pre-opera- 
tively, was deliberately made more normovolemic 
after repair of his inter-atrial septal defect 
and did well. The other 6 survived, though 
either the above RCV or WBV changes (not both) 
occurred in 3. Replacement based on measured 
blood loss allows inaccuracies which, especially 
if reflected in both RCV and WBV, may lessen 
survival. Changes tolerated by normal hearts 
are danrerous here. Serial RCV and WBV deter- 
minations may decrease mortality. 


BLOOD FLOW AND OXYGEN DEBT FROM CORONARY ARTERY 
OCCLUSION. D. Coffman and Donald B. G: ° 
Dept of Cardiorespiratory 8, ter Reed 
Army Inst. of Research, Washington 12, D. C. 
Blood flow and oxygen usage of the heart be- 
fore and following release of 10, 15 and 30 sec. 
occlusions of the left coronary artery were 
studied in 13 open chest dogs. Left coronary 
blood flow was measured by a rotameter and coro- 
nary sinus oxygen by a densitometer. Serial 
arterial oxygen saturations were determined. 
Hlood flow in excess of control flow averaged 
9.4, 21.7 and 68 cc.; oxygen usage in excess of 
control use averaged 0.8, 2.5 and 6.7 cc., fol- 
lowing 10, 15 and 30 sec. occlusions, respective- 
ly. Flow and oxygen debts of the occlusion 
period were calculated from control flow and 
oxygen usage. Flow debts were repaid with an 
average excess of 2.1, 11.7 and 43.7 ec., follow- 
ing 10, 15 and 30 sec. ceclusions. Oxygen debts 
were repaid with an average excess of 1.0 and 3.7 
ec. following 15 and 30 sec., but with a deficit 
of 0.4 cc. for 10 sec. occlusions. The larger 
excess oxygen of 3.7 cc. could supply energy for 
93 heart beats on the basis of control figures. 
Heart rates and after occlusions were 
stable (+6 beats). Blood pressure decreases 
averaged 5, 9 and 19 mm.Hg for 10, 15 and 30 sec. 
occlusions and then rose to control levels. 
Excess lactate (Huckabee) was present in coronary 
sinus blood following a 30 sec. occlusion in 6 of 
11 experiments. Altho cardiac work was not 
measured, results indicate the heart can develop 
and repay small oxygen debts. 
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CHRONIC TOTAL CARDIAC DENERVATION WITH DEPLETION 
OF MYOCARDIAL NOREPINEPHRINE, Theodore Cooper, 
Joseph W. Gilbert, Jr., Robert D. Bloodwell 
(intr. by Andrew G. Morrow). Clinic of Surgery, 
National Heart Institute, Bethesda, Maryland. 
Previous studies of cardiac denervation have 
indicated that sympathetic ganglionectomy does 
not result in permanent depletion of myocardial 
norepinephrine or consistent alteration in the 
cardiac response to physiologic stresses or 
pharmacologic agents. The mediastinal autonomic 
plexuses were removed surgically leaving cervical 
vagi and sympathetic trunks intact. Denervation 
was proved in 5 dogs by failure to obtain brady- 
cardia and hypotension after vagal stimulation 
and to obtain direct cardio-acceleration or aug- 
mentation of contractile force upon stimulation 
of the stellate ganglia. No increase in contrac- 
tile force, as measured by a myocardial strain 
gauge arch, followed the intravenous administra- 
tion of tyramine, amphetamine or mephentermine 
in animals studied 17 and 46 days after opera- 
tion. The contractile force threshold to intra- 
venous norepinephrine was lowered and responses 
to higher doses of norepinephrine were augmented 
indicating the development of “super sensitivi- 
ty". In 5 animals left ventricular norepine- 
phrine content fell to 1/10 of control values or 
less (0 to 0.08Y/Gn.) of muscle after the third 
postoperative day. These data indicate that the 
in situ heart can be effectively isolated from 
direct neural or local neurohumoral influences 
and that the reactions of the chronically 
"denervated" heart to physiologic stresses or 
pharmacologic agents can now be evaluated. 


EFFECT OF UNILATERAL PULMONARY ARTERY OCCLUSION 
UPON THE PULMONARY CIRCULATION. D.S.Dock*, L.B. 
McGuire, J.W.Hyland, F.W.Haynes and L.Dexter*#+# 
Depts. of Medicine, Peter Bent Brigham Hospital 
and Harvard Medical School, Boston, Mass. 

Temporary occlusion of right or left main pul- 
monary artery(PA) by balloon catheter has been 
used to study the pulmonary circulation in 
patients with acquired valvular and congenital 
heart disease. In addition to the measurement of 
pulmonary blood flows and pressures, it was pos- 
sible to record changes in pulmonary blood volume 
(PBV) by utilizing the pulmonary mean transit time 
(MrT) of indicator particles (PBV =MIT x cardiac 
output). In the majority of cases there was 
little change in total cardiac output following 
occlusion, indicating that there was approximately 
doubling of flow through the unoccluded lung. In 
most instances, including cases with pulmonary 
hypertension secondary to mitral stenosis and 
atrial septal defect, this increase in flow was 
accompanied by only slight increase in PA pres- 
sure. The pulmonary vascular resistance of the 
unoccluded lung therefore fell markedly. The 
total PBV diminished on the average about 25%. 
These findings indicate that an increase of flow 
through one lung is accompanied by a fall in vas- 
cular resistance and an increase in blood volume 
of that lung, presumably ea result of pulmonary 
vasodilatation. The fact that this response was 
also noted in those cases with pulmonary hyper- 
tension suggests that the pressure elevation was 
associated with vasoconstriction and not due 
primarily to fixed mechanical obstruction of the 
pulmonary vessels. 


THe NATUR. OF THO ELEVATED PERIPHERAL 
RSSISTANCS IN HYPSRTENSION, James Conway, 
De -artment of Int. Medicine, U. Of Mich., 
Ann Arbor, Michigan. 

Although both cardiac output anc 
blooc flow measurements have demonstrated 
an increase in peripheral resistance in 
hypertension, it has never been possible 
to demonstrate whether this is due to an 
increase in the tone of vascular smooth 
muscle or to some other change in the 
vascular bed. 

To investigate this forearm blood 
flow measurements have been made in 20 
normal anc 50 hypertensive subjects at 
rest anc after full relaxation of the 
vascular smooth muscle had been oroduced 
by ischemia anc exercise. The vascular 
resistance in hypertensives at rest is 
higher than in normotensive subjects 
but this difference is also present 
after maximal dilatation, when the 
resistance in normals ranges from 1.8 to 
2.8 P.R. units and 2.4 to 7.9 P.R. units 
in hypertensives. The greater vascular 
resistance after maximal dilatation in 
hypertensives is proportional to the 
level of blood pressure and is believed 
to be due to structural changes in the 
blood vessels. 


STUDIES WITH TRITIATED DIGOXIN IN CONGEST- 


IVE HEART FAILURE. James E. Doherty, William 
H. Perkins, and George K. Mitchell*. Dept. of 
Medicine, University of Arkansas Medical Center, 


and Consolidated Veterans Administration Hospi- 
tal, Little Rock, Arkansas. 

Tritium-labeled digoxin, prepared by the 
Wilzbach exchange method, was administered 
orally to 9 patients in congestive heart failure 
in single doses of 1.5-2.0 mg. The clinical 
effectiveness of the material was demonstreted 
by subjective and objective improvement of the 
patients in every instance. Activity was present 
in the sera within 15 minutes, and peak activity 
was found in 30-45 minutes. The serum half- 
life under these circumstances varied from 17-42 
hours and averaged 29.8 hours. Stool and urine 
radioactivity was determined, and a significant 
but erratic fraction of total administered dose was 
found to be excreted in the urine during the first 
3 days. The data on stools suggest about 90% 
absorption of original dose. Radioactivity was 
detectable in the stools as long as 3 weeks. The 
temporal relationships determined were consistent 
with previous clinical and pharmacological obser- 
vations on short-acting digitalis glycosides as 
opposed to longer half-lives reported for cl4- 
digitoxin, a long-acting preparation. 
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RESPONSES OF THE PERIPHERAL VEINS IN MAN TO THE 
INTRAVENOUS ADMINISTRATION OF NICOTINE. John W. 
Eckstein and A.W. Horsley. Iowa City, Iowa. 
Venous pressure-volume curves were obtained 
plethysmographically (J. Clin. Invest., 37: 956) 
from the right forearm of 12 healthy men. Venous 
pressure was measured in the antecubital vein of 
the dependent left arm in 5 of these subjects. 
After control values were obtained 1.0 mg. of ni- 
cotine in 5 ml. of normal saline was injected rap- 
idly into a foot vein. In 7 subjects the nico- 
tine injection was repeated after intravenous ad- 
ministration of 5.0 mg. of phentolamine methane- 
sulfonate. Pressure-volume curves obtained by 
the plethysmographic method indicate the amount of 
blood, in ml. per 100 ml. of forearm tissue, in 
the veins at any level of transmural pressure be- 
tween O and 30 mm. Hg. The volume coordinate of 
the point on the curve which corresponds to ven- 
ous pressure (transmural pressure) measured in 
the left arm is an estimate of the naturally 
occurring venous volume. Venous constriction 
occurred in 11 of the 12 tests following nicotine 
injection. The venous volume at a transmural 
pressure of 30 mm. Hg averaged 4.0 ml. per 100 ml. 
of tissue during control periods and 3.4 after 
the drug (p<0.001). The venous volume at 30 m. 
fg with nicotine averaged 3.2 ml. before and 3.4 
after phentolamine (p<0.2) in the 7 experiments 
in which this adrenergic blocking drug was given. 
Venous pressure averaged 14.3 mm. Hg before and 
14.5 after nicotine (p<0.7). The naturally oc- 
curring venous volume averaged 2.8 ml. before and 
2.0 after nicotine (p<0.05). The venous con- 


striction in 4 of the 5 experiments was suffi- 
cient to push blood from the forearm. 


ACETYL STROPHANTHIDIN TOXICITY AND BLOOD PH. 
¥.E. Fishman’, Philip Smith” and H.A. Bliss. 
Dept. of Medicine, Univ. o inois, Chicago. 

This study was done to determine the effects of 
induced metabolic changes in arterial blood pH and 
serum potassium concentration on acetyl strophan- 
thidin (AS) toxicity, defined as 3 or more suc~ 
cessive ventricular premature beats. To study 
alkalosis, 8 replicate studies were performed. 
Rach consisted of a group of anesthetized female 
mongrel dogs studied the same day. Two of these, 
during approximately 1 hour, were given NaOH, 150 
mi/L. and the other two an equal volume of 
Ringer's solution containing |; mM/L. potassium. 
One animal from each pair was then given AS, 0.05 
ng-/kg., and the other AS, 0.085 mg./kg. To study 
alkalosis, 8 replicates were similarly performed 
using HCl, 150 mM/L. Arterial blood pH varied 
between 6.90 and 7.10 in acidotic dogs and 
between 7.52 and 7.70 in alkalotic dogs. 

Acidosis afforded significant protection from 
the toxic effects of AS, 0.085 mg./kg. Alkalotic 
animals tended to develop more toxicity than their 
controls with both low and high AS doses. The pre- 
4S serum K concentration was significantly lower 
than control in alkalotic dogs and tended to be 
higher in acidotic animals. Serum K concentration 
uniformly rose after AS. This increase was signif- 
icantly greater in acidotic dogs receiving the 
high AS dose than in their controls. 

The occurrence and duration of AS toxicity are 
directly related to arterial blood pH and inverse- 
ly.to serum potassium concentration. Individual 
effects of the latter 2 variables on toxicity can- 
not be separated by this study. 
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VASCULAR RESPONSE AND BLOOD LEVEL CORRELATIONS FOR 
NOR-EPINEPHRINE INFUSION. R.Eich, H.Smulyan, R. 
Cuddy, and A.Fried (Intr. by J.Duggan) Dept. of 
Medicine, State U. of N.Y. at Syracuse. 

Since there has been no correlation between 
blood levels and blood pressure response for in- 
fused nor-epinephrine (NE), it was felt to be of 
value to study the effect of NE infusion on total 
peripheral resistance (TPR), and to correlate thig 
with the blood levels. NE was infused at 7.5§/min 
and 11.09/min.on 16 occasions in 8 patients with 
labile blood pressure. Cardiac output (COP), 
arterial and venous catechol amines were determin~ 
ed prior to, and after 8 minutes of each infusion 
speed. COP was determined by the indicator dil- 
ution technique, and blood catechol amines were 
measured by the trihydroxyindol method. The 
effects of infusion on COP were variable, mean 
output being unchanged at either infusion rate. 
Changes in COP did not correlate with pulse 
changes in the same patients. Venous levels of 
NE did not correlate with the infusion rate where- 
as arterial levels did. Although there was con- 
siderable variation between patients with the 
7.5@min. infusion, mean arterial NE rose from 
0.328/L to 1.24¥/L, mean blood pressure rose from 
99 to 109 mmHg and the pulse fell 6/min. With a 
further increase of 47% in infusion rate, there 
was no effect on blood pressure, pulse or TPR in 
spite of an 83% increase in arterial level of NE 
(to 2.2¥/L). These data suggest a limitation in 
the vasoconstrictor effect of increased NE in- 
fusion, which is reflected in a disproportionate 
increase in arterial blood level and may represent 
a decreased rate of removal from the blood stream. 


OBSERVATIONS ON LEFT VENTRICULAR FUNCTION IN HYPO- 
THERMIA. WeLe roy M.L. Dillon and A.M. 
Weissler. pt. o cine Surgery, Duke 
Medical Center and V.A. Hospital, Durham, N.C. 

By means of an electromagnetic flowmeter, com- 
parative studies of left ventricular ejection 
dynamics were made in the normothermic and hypo- 
thermic states in anesthetized opem chest dogs. 
Heart temperatures from 38°C to 20°C were obtain- 
ed by cooling the venous blood with an extra 
corporeal circuit and heat exchanger. Left atrial 
filling pressure was altered over a range of -2 
to 0 m.Hg by adding increments of blood to the 
venous circulation. Rate ami maximum minute 
volume progressively fell with decreasing temper- 
ature to values less than 25% of control at 
temperatures below 25°C. Maximum stroke volume 
did not fall proportionally indicating that rate 
reduction is a major factor in diminishing maxi- 
mum output. Stroke and minute work curves were 
normal in contour above 30°C, but assumed a de- 
scending limb with increased filling pressure at 
lower temperatures. The occurrence of ventricular 
fibrillation on the descending limb of the work 
curve was a frequent observation. Marked slowing 
of myocardial contraction and relaxation, in- 
crease in duration of systolic ejection, and de- 
crease in mean and maximum velocity of ejection 
occurred with decreasing temperature. The degree 
of alteration of character of ejection was pro- 
portional to temperature reduction and reversed 
by rewarming. These and other observations indi- 
cate that the function of the left ventricle is 
significantly impaired by hypothermia, par- 
ticularly at temperatures below 30°C. 
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PRACTICAL LIMITATIONS CY THE NITROUS CXIDE MSTHOD 
FOR THE DETERMINATICN OF REGIC™AL BLOCD FLOW. I. 
Tortc™, A. Jane Williems*, JZ. Schmitthenner*, 

& Jil. Hetkenschiel*™. Div. Research, 
Lankenau Hospital, Philadelphia. 

This analysis provides date hearing on "analy= 
ticel inaccurecy end phenomenolorical inconstancy" 
acovired in 15 rears by application of the N0 
nethod to meesurements of cerebral and coronary 
blood flow. The manometric technicue ‘used for 8 
vears wes repleced by infrered analysis during the 
last 7 years. The limitstions of the method ere 
categorized under these headings: 1) stebility of 
instrument, 2) rerroducibility of measuring NO 
blood content (s.d. & aver. % var.), 3) % error in 
duplicate det'm. on blood eauilibrated with vary- 
ing conc. of NO by several observers. ) % error 
involved in determining blood NO arteriovenous 
differences in 220 observations on 5) coronary 
flow curves in range 50 to 150 cc per 100 Gn. left 
heart per min., 5) initial coronary flow measure- 
ment (mean & s.d.) under pentobarbital and under 
MDUP combined anesthesia, 6) comparison of mean 
changes from lst to 2nd run in same dogs at inter- 
vals of 30 min. &  wk., 7) comparison coronary 
flow change with % coef. var. after 30 min. during 
pharmacodynamic stimuli (ethanol, l-epinephrine, 
levarterenol, nicotine & "hypertensin"). We con- 
clude that blood analytical technique is precise 
and that during steady states this method is a 
quantitetive and reproducible approach to measure- 
ment of coronary flow in intact animals and man. 
We cuestion the usefulness of this technieve in 
recordinz chenres in coronery flow during the 
unstead: stete of ecutely induced dru~ effects. 


ON BAROCEPTOR CONTROL OF ALDOSTERONE SECRETION IN 
MAN: RESPONSE TO SODIUM DEPLETION AND BLOOD LOSS, 
Donald S. Gann* J. Picton Thomas* and Frederic C. 
Bartter**, Natl. Heart Institute, Bethesda, Md. 

There is evidence that baroceptor nerves medi- 
ate increase in aldosterone secretion in the dog. 
Since baroceptors respond primarily to pulse pres- 
sure, diminished arterial pulse pressure may lead 
to increased aldosterone secretion in response to 
“volume" stimuli. If a similar mechanism obtains 
in man, diminished pulse pressure should accompany 
any effective “volume” stimulus to aldosterone se- 
cretion. Since Na depletion and blood loss stimu- 
late aldosterone secretion, the hemodynamic ef- 
fects of Na depletion were compared with those of 
blood loss in man. Normal volunteers were studied 
on balance regimen during Na depletion. Na and K 
balance, aldosterone excretion, plasma volume 
(with y131 albumin), intra-arterial pressure, and 
serum Na, K, C05, total protein (TP), Hgb and Hct 
were measured. Na depletion led consistently to 
weight loss and reduction of urinary Na to less 
than intake yithin 3 days. Plasma volume fell 
(mean 290 cc_90 SEM) as urinary aldosterone rose. 
Changes in Hgb, Hct and TP correlated closely with 
plasma volume. Pulse pressure fell in each case 
(mean decrease 6.9mm Hgt1.2 SEM), a reduction of 
13.3% of control pulse pressure. Following Na re- 
pletion, withdrawal of blood in amounts equal to 
the previous loss in plasma volume reduced pulse 
pressure to the same degree. Thus, Na depletion 
and blood loss in man decrease arterial pulse 
pressure. This supports the hypothesis that aldo- 
sterone secretion is stimulated through 4 baro- 
ceptor reflex. 


POTENTIATION OF SMOOTH MUSCLE CONTRACTION BY AD- 
RENAL STEROIDS. Noble O. Fowler and Nora H. F. 
Chou.* Cardiac Laboratory, University of Cincin- 
nati, Cincinnati, Ohio 

Contractility of small blood vessels in re- 
sponse to l-noradrenalin is impaired in adrena- 
lectomized animals. This study was designed to 
observe the effect of adrenal steroids on vascu- 
lar smooth muscle contractility in vitro. Rabbit 
aortic strips were suspended in a 20 ml. bath of 
Kreb's solution at 37°C. and pH 7.4. Contraction 
of smooth muscle was produced by addition of 
l-noradrenalin in concentrations of 2 x 1078 to 
8 x 10°° gm/100 ml. After a consistent response 
to l-noradrenalin, 1-300 pg. of an adrenal ste- 
roid was added, and the contraction of the strip 
upon addition of the previous amount of l-nor- 
adrenalin was recorded. Potentiation was ob- 
served with amounts of hydrocortisone as small as 
2 pg- Maximum potentiation was 33% increase in 
contraction. Corticosterone always produced po- 
tentiation in amounts of 1 to 100 pg., with a 
maximum of 20% increase. Androsterone produced 
no increase at 20 pg., but 46% increase at 300 ug, 
Dehydroisoandrosterone produced 10% potentiation 
at 20 pg. Aldosterone produced no potentiation. 
Desoxycorticosterone has been shown to decrease 
Na excretion and K uptake of yeast cells. The 
results of the present study may be due in part 
to an effect of steroids upon intra- and extra- 
cellular Na and K, alterations of which are 
known to effect the response of smooth muscle to 
l-noradrenalin. These studies shed further 
light upon the importance of the adrenal cortex 


in regulating contractility of vascular smooth 
muscle, 


BLEEDING VOLUME VARIATIONS UNDFR ANESTHESIA, 
H S. Goldsmith, Phillip S, Marcus* and 
Thomas F. Bord, Dept. of Surgery and Dept. of 
Anesthesiology, Boston University School of 
Medicine, Boston, Mass. 

The diminution in the acute bleeding volume 
of the dog was used as a method of evaluating 
the cardiovascular effects of various anesthetic 
agents. It has been previously shown that the 
bleeding volume of the unanesthetized dog could 
be determined by bleeding the animal via an 
arterial cannula to a uniform end point, Re- 
infusion of the shed blood resulted in a high 
percentage of survival. The yield from the 
same dog one week later was in close correlation 
with the first. Four groups of dogs were 
studied, The first was bled under local anes- 
thesia only, on each occasion, and constituted 
the control group. In each of the other three 
groups, the first bleeding was performed under 
local anesthesia and the second under the 
influence of the general anesthetic agent to be 
evaluated, Results were expressed in terms of 
diminution of volume from first to second 
bleeding, measured in ml./Kg. of body weight, 
In the control group, the diminution was 1,1; 
in the halothane group, the diminution was 1.1; 
in the thiopental group, it was 2.53; and, in 
the ether group, it was 6.l, Using this method 
of measurement, halothane affected the cardio- 
vascular system least, 











STUDIES ON TRITIUM LABELED DIGOXIN. 
Luis Gonzalez and Ennis C, Layne (intr. by 
John Wiswell), Departments of Medicine and 
Pediatrics, University of Maryland School of 
Medicine, Baltimore, Md, 

Tritium labeled digoxin (Digoxin H3) was 
administered intravenously to five dogs. The 
concentration of the radioactive isotope was 
determined in arterial, venous and coronary 
sinus blood collected simultaneously, and in 
urine samples. Thirty to forty-five minutes 
after the drug was administered the dogs were 
sacrificed. Liver, kidneys and heart were 
removed and the concentration of the isotope 
determined. An average of 68 per cent of the 
injected digoxin could be recovered in the 
organs mentioned, Studies of the concentration 
of Digoxin H3 in blood, and tissues revealed a 
rapid internal translocation of the isotopes. All 
radioactivity determinations were carried out on 
a liquid scintillation counter. The radioactive 
material excreted in the urine was subjected to 
chromatographic studies including chromato- 
graphic scanning. The Rf values obtained were 
similar to those obtained when unaltered digoxin 
was chromatographed, These experiments con- 
firm the role of the kidney as the major organ of 
excretion of the glycoside. The lack of damag- 
ing radiation would make this drug suitable for 
long-term studies in humans, 





CARDIOVASCULAR DYNAMICS OF VASOVAGAL 


REACTIONS IN MAN. Murray A. Greene, Adolph J. 
Boltax* and Robert J. Ulberg-* Cardiopulmonary 

, Dept. o cine, The Bronx Hospital, 
New York. 

The dynamics of vasovagal reactions which occurred 
in two patients during right heart catheterization were 
studied. Both subjects initially had systemic hyperten- 
sion with corresponding increases in peripheral resist- 
ances. Subject B had considerably decreased blood 
flow, moderately elevated pulmonary artery and right 
ventricular end-diastolic pressures, and elevated central 
blood volume. These parameters were normal in subject 
A. The characteristic features of the reactions were ap- 
preciable declines in cardiac outputs coincident with 

systemic arterial systolic, diastolic, and pulse 
pressures, decreased heart rates, and slight Increases In 
calculated peripheral resistances. Stroke volumes were 
moderately reduced. A slight decrease in pulmonary 
artery systolic pressure occurred in subject A. In sub= 
ject B, pulmonary artery and right ventricular diastolic 
pressures declined to normal and central blood volume 
decreased moderately. The return of heart rate to con- 
trol, following Intravenous atropine In subject A and 
spontaneously in subject B, had no significant effects on 
the other physiologic parameters. The data demonstrate 
that reductions in cardiac output, due primarily to de- 
creased stroke output, were predominantly responsible 
for arterial hypotension. The failure of peripheral re- 
sistance to compensate for decreased blood flow suggested 
inhibition of arteriolar tone. 
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EFFECT OF A PLACENTAL EXTRACT ON ANGINA 

PECTORIS. Louis W, Granirer** and Jacob J. 

Beagle Queens Hospital Center and New 
or edical College,N. Y. 

The purpose of this paper is to eval- 
uate the effect of a placental extract in 
angina pectoris. 

A "double blind" study was performed 
with 4 unknowns, 2 of which were a 
placental extract and 2 were placebos, 
given separately at monthly intervals to 
35 patients, aged between 38 and 72 years, 
with a stable anginal syndrome due to 
ischemic heart disease. Each patient re- 
ceived 250 mg. of the placental extract 
daily at bedtime. Evaluation of the effect 
of the placental extract was based on the 
subjective response of the patient with 
respect to change in the capacity for 
effort and the frequency of anginal 
attacks. The daily dose of the extract 
was reduced satisfactorily to 250 mg. 
every 48 to 72 hours. The use of the 
placental extract was judged effective in 
relieving the pain of 27 (78%) and of 30 

atients (86%) on 2 separate periods. 
here were no side effects. 

This was the first demonstration of 
the beneficial results of a placental 
extract in angina pectoris. Unlike the 
amine oxidase inhibitors, there was no 
hypotensive effect, no elevation of mood 
and no jaundice. The placental extract 
appears to have an anabolic effect on the 
heart muscle, 





ELECTROCARDIOGRAPHIC STUDIES IN COURSE OF 
EXTRA-CORPOREAL HEMODIALYSIS. H, Grumer#and 

Dept. Medicine, Passavant 
Memorial Hospital and Northwestern University 
Medical School, Chicago, Illinois 


Electrocardiograms (ECGs), serum Nat, K+, 
HCO3-, Cl-, Ca++, hemoglobin, hematocrit and 
blood urea nitrogen were obtained before, during 
and after hemodialysis in patients with chronic 
(Group I) and acute (Group II) uremia. 

In Group I ECGs before hemodialysis were all 
abnormal, suggesting LVH, left ventricular 
strain, hypocalcemia. At the end of hemo- 
dialysis ECGs showed shortened QRS complexes, 
T more upright, less pronounced LAD, increased 
clockwise rotation and shortened QT, intervals. 
P waves in Ij.3, AVF revealed changes 
suggestive of right heart strain. Arrhythmia 
developed in one patient who had been 
previously digitalized, 

In Group II no significant ECG. abnormalities 
were found before, during and after hemodialysis. 
Of the changes described in Group I, only QT, 
closely correlated with serum Ca++ levels. 
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FACTORS INFLUENCING THE AREA AND TRANSIT 
TIME OF A TIME ACTIVITY CURVE WHEN USED TO 
MEASURE CARDIAC OUTPUT AND PERIPHERAL BLOOD 
FLOW. Sevelius, Gunnar * and Johnson, P. C. V. A. 
Hospital and Dept. of Medicine, University Hospital, 
Okla. City, Okla. 

The factors involved in surface counting technique 
for measuring cardiac output and coronary blood flow 
have been analyzed by the construction of a model cir- 
culation which allows one to reproducibly change one or 
all of the following components of fluid flow: monitored 
volume (V), size of injected dose (I), linear speed of 
flow (S), volume of flow (F), and dilution of the bolus 
(D). In this way their effect on the area and on the tran- 
sit time of the bolus as measured by the time activity 
curve in the peripheral circulations can be estimated. 

It is shown that the curve area Is proportional to | x V 
and inversely proportional to F, The transit time, as 
measured by the curve, is proportional to | x V x D and 
inversely proportional to F x S. These proportionalities 
prove the correctness of the cardiac output formula and 
the ratio formula used for measuring branched flow. 

(J. Lab. Clin. Med., V. 54:669, Nov., 1959). 


CARDIOVASCULAR EFFECTS OF A NATURALLY OCCURRING 
CATECHOLAMINE, DOPAMINE, IN MAN. David Horwitz*, 
Samuel M. Fox III* and Leon I. Goldberg. Sections 
on Experimental Therapeutics and Cardiodynamics, 
National Heart Institute, Bethesda, Maryland. 
Although dopamine (3,4 dihydroxyphenylethyla- 
mine) is the precursor of norepinephrine its 
cardiovascular effects in man have not been re- 
ported. In the present study, the effects of in- 
travenous infusions of dopamine (5-11 mcg. /Kg./ 
min.) on arterial pressure and cardiac output (by 
the dye dilution technique), were determined in 5 
normal volunteers. Cardiac output was signifi- 
cantly increased in each subject (average = +33%) 
with increased stroke volume as the major factor. 
Heart rate changes were slight and variable. 
Systolic arterial pressure increased in all 
studies with little change in systemic diastolic 
or venous pressure. The rise in mean systemic 
vascular pressure gradient was usually of lesser 
magnitude than the increase in flow giving a 
decreased systemic vascular resistance (-12%). 
Although a rise in minute oxygen consumption 
(+16%) occurred the increase in flow usually pm 
duced a distinct fall in calculated arterio- 
venous oxygen extraction (-11%). The "central 
volume", measured in 2 subjects, rose slightly. 
The cardiovascular actions of dopamine are 
therefore unlike those of the other naturally 
occurring catecholamines. Norepinephrine either 
decreases or does not change cardiac output, and 
epinephrine increases cardiac output but causes 
tachycardia. With the predominant effect of in- 
creasing cardiac output and less influence on 


heart rate and biood pressure, dopamine may have 
useful clinical applications. 


ATHEROSCLEROSIS: INHIBITING EFFECT OF CHLORPHEN- 
ITRAMINE. Denham Harman. Depts. of Biochemistry 
and Medicine, Omaha, Nebraska. 

Localization of lipid in the subendothelial 
spaces in the early stages of atherosclerosis may 
be due in part to phagocytic activity of the oven 
lying endothelial cells and of the tissue macro- 
phages. lence chlorpheniramine, which possesses 
antiphagocytic activity, was evaluated in regard 
to its ability to inhibit the rate of progressiog 
of atherosclerosis in cholesterol fed rabbits, 
Three experiments were carried out using New Zeal. 
and white male rabbits (initial wt. 2200-2500 gm) 
The lst involved 10 rabbits, the 2nd 18, and the 
3rd 40. The animals were ziven water ad lib and 
each day 100 gms of food (rabbit chow with 1% w 
cholesterol and 5% w cottonseed oil). Half the 
animals served as controls; the others had 8 mg 
of chlorpheniramine (about 3.2 mg/kg) added daily 
to their food. At the end of the experiment ( 
wks. in the Ist and 6 wks in the last 2) they 
were anesthetized with ether, blood taken, killed, 
and the aortas removed. The average initial 
weights, weight gains and serum cholesterols were 
essentially the same in the controls and treated 
animals. The ratio. of the average degree of 
atherosclerosis (graded on a basis of 0-4)in the 
aortic arch of the controls to that of the chlor- 
pheniramine treated animals was 1.61/0.4 = 4.0 in 
the Ist experiment, 1/37/0.59 = 2.3 in the 2nd and 
1,.17/0.67 = 1.7 in the 3rd. Corresponding fig- 
ures for the thoracic aortas were 0.55/0.05 =11, 
0.5/0.4 =1.25 and 0.70/0.29 = 2.4 respectively, 
This marked beneficial effect of chlorpheniramine 
is attributed to its antiphagocytic activity. 


CLINICAL MEASUREMENT OF ARTERIAL RIGIDITY IN MAR: 
METHOD AND NORMAL VALUES. J. H. Huston* and F. 
M. Abboud. Dept. of Medicine, Marquette Univer- 
sity School of Medicine, Milwaukee, Wisconsin. 
The purpose of this study was to validate the 
Arterial Rigidity Index (ARI) as a measure of the 
changes in the overall distensibility of the ar- 
terial tree which occur with chronologic aging 
and with disease. The ARI is the ratio of the 
decrease in pulse pressure to the fall in dias- 
tolic pressure produced by amyl nitrite inhala- 
tion and measured just before reflex tachycardia 
appears. The necessary stability of left ven- 
tricular stroke volume during the period of meas- 
urement (average change<+5Z= 8%) was demonstra- 
ted Ballistocardiographically and by pulse anal- 
ysis. In 115 “normal” subjects the ARI in- 
creased in a linear fashion with age and corre- 
lated well with ARI's derived from published dats 
on aortic strips obtained from "normal" individ- 
uals of various ages. The upper limit of ARI 
normality at any age (2 S.E. from the line of 
wean values) could be expressed as a linear e- 
quation: (2.28 x age) - 28.5. At any age the 
ARI determination clearly separated patients with 
overt arteriosclerosis from “normal” individuals. 











A STUDY OF THE GROSS AND MICROSCOPIC MORPHOLO- 
GY OF THe SINUS NODE AND ITS BLOOD SUPPLY IN 
HZARTS OF PATIENTS WITH ATRIAL ARRHYTHMIAS. 
Thomas N. James. Henry Ford Hospital, Detroit, 
Michigan. 


The hearts of 8 patients in whom atrial ar- 
rhythmias were a clinical problem during life 
were the subject of this study. The hearts of 
10 patients about the same age but with sinus 
rhythm were studied for comparison. The sinus 
node art. (s.n.a.) was dissected out in all 
cases. In 4 arrhythmia patients there was oc- 
clusion of the s.n.a. or the main coronary art 
proximal to it; in all the other hearts these 
vessels were patent. Two of the arrhythmia 
hearts showed ecchymoses in the sulcus termin- 
alis; the others were grossly normal. The en- 
tire crista terminalis was sectioned at 2 mm. 
intervals in all cases, and 5 slides prepared 
of each section: one was mounted unstained; 
four stained with H & E, Goldner's trichrome, 
Wilder's silver, and Best's carmine. These 
were examined with conventional light, ultra- 
violet light, and phase microscopy. Of the 2 
patients with epicardial hemorrhages, one in- 
volved the sinus node. Of the 4 patients with 
compromised blood supply to the sinus node, 
one (a recent occlusion of the main coronary 
art. proximal to the s.n.a.) had a hemorrhagic 
infarct of the node, and 2 (old occlusions) 
showed extensive fatty replacement of the 
node. In 5 of the 8 arrhythmia patients the 
morphology of the sinus node was not signifi- 
cantly different from the controls. 





RELATIONSHIP OF THE ELECTROCARDIOGRAM TO THE SE- 
RUM POTASSIUM IN DOGS BEFORE, DURING AND AFTER 
HEMODIALYSIS. Sel A. Kanosk Roger W. Se 
and Louis A. Soloff**,. Department of Medicine 
and Pharmacology, Temple University Hospital, 
Philadelphia, Pennsylvania. 

The artificial kidney was used to dialyze 9 
mongrel dogs with a solution similar in electro- 
lyte composition except for the absence of potas- 
sium (K) to that of extravascular fluid in order 
to determine the relationship of the electrocar- 
diogram (ECG) to the serum K before, during and 
after dialysis. As a control, 6 mongrel dogs 
were dialyzed with a solution similar in electro- 
lyte composition to that of extravascular fluid. 
Hypokalemia occurred in all of the 9 and in none 
of the controls. The ECG showed changes usually 
attributable to hypokalemia in 4 of the 9 and 
similar changes were seen in 3 of the controls. 
The ECG changes in the first group were not re- 
lated to the degree of hypokalemia or to the 
@ount of K removed. Furthermore, these ECG ab- 
normalities persisted as serum K returned to nor- 
mal. Hypotension developed in both groups during 
prolonged dialysis. 
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A DOUBLE BLIND EVALUATION OF CHLOROTHIAZIDE, 
RESERPINE AND PLACEBO. Richard Johnson™, G. Sosa”, 
I. Mader and Y. Morita. Dept. of Medicine, Wayne 
State University College of Medicine, Detroit. 

Chlorothiazide was assessed as an anti-hyper- 
tensive, and its effect compared with reserpine 
utilizing the double blind technique. Eighteen 
patients with essential hypertension of moderate 
severity completed the study. Each patient 
received each of four 12 week treatment periods. 
These were i) lactose placebos corresponding to 
chlorothiazide and reserpine; ii) reserpine 0.25 
mg. B.I.D. with placebo; iii) chlorothiazide 0.5 
Gm. B.I.D. with placebo; and iv) chlorothiazide 
0.5 Gm. and reserpine 0.25 mg. B.I.D. Patients 
were seen every two weeks and recordings obtained 
after 15 minutes rest. The mean systolic pressure 
while on placebo was 177 mm. Hg. The mean 
systolic pressures on reserpine, chlorothiazide, 
and chlorothiazide with reserpine were 175, 158 
and 150 mm. Hg. respectively. Comparisons of 
chlorothiazide vs. placebo, and chlorothiazide 
with reserpine vs. placebo were significant. The 
mean diastolic pressure on placebo was 102 mm. Hg. 
The mean diastolic pressures on reserpine, chloro- 
thiazide and chlorothiazide with reserpine were 
98, 95 and 90 mm. Hg. respectively. The 
comparison of chlorothiazide vs. placebo was 
Significant. The further reduction obtained with 
the addition of reserpine to chlorothiazide treat- 
ment was also significant. Chlorothiazide alone 
is an effective anti-hypertensive when given to 
moderately severe hypertensives, with an increase 
in effectiveness when reserpine is added. 





TRANSAMINASE IN SHOCK. Thomas Killip III and 
Mary Ann Payne*. Dept. of Medicine, New York 
Hospital - Cornell Medical Center, New York. 

Observations that patients with cardiogenic 
shock and heart failure develop very high glut- 
amic oxalacetic transaminase (GOT) and glutamic 
pyruvic transaminase (GPT) activities and acute 
central necrosis of the liver prompted investi- 
gations of role of shock alone. 

Dogs were bled into an elevated reservoir 
and maintained at arterial pressure of 40 mn. 
Hg until death. Simultaneous arterial and 
venous samples were withdrawn at 4 hour inter- 
vals. Beginning after 14 (GOT) and 2 hours 
(GPT) plasma enzyme activity increased expon- 
entially until death. Maximum activity was 
more than 100 times control values. GOT was 
consistently greater than GPT. There was no 
correlation between maximum activity and 
length survival, volume bled or animal weight. 
A-V differences in enzyme activity across 
lungs, heart and kidneys were not significant. 
GOT and GPT in hepatic and GOT in portal veins 
were consistently greater than arterial. Splen- 
ic and femoral venous transaminase were consist- 
ently lower than arterial; ligation of femoral 
artery reduced activity in femoral vein further. 
Liver sections showed early acute central 
necrosis. 

Transaminase activity rises to very high 
levels in hemorrhagic shock. The liver is a 
primary source of enzyme leak. Spleen and 
muscle appear to be major sites of enzyme 
deactivation when blood activity increases. 
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CLOSED-CHEST CARDIAC MASSAGE: AN EFFECTIVE AID 
TO RESUSCITATION IN DOG AND MAN. G.G.Knicker- 
bocker ,W.B.Kouwenhoven, and J.R.Jude (intr. by 
W.R.Milnor) Depts. of Surgery and Medicine, 
Johns Hopkins University, Baltimore, Md. 

The effectiveness of closed-chest cardiac 
massage (rhythmic compression of thorax and 
heart by manual pressure over the sternum) has 
been tested in dogs and man. Ventricular fibril- 
lation (VF) was induced electrically in 36 anes- 
thetized dogs, and external massage started 1 to 
5 minutes later. After 5 to 20 minutes of mas- 
sage, during which VF continued, a defibrilla- 
ting shock was applied externally. Twenty-five 
animals (69%) so treated were successfully defi- 
brillated and survived with no evidence of cere- 
bral or other damage. Six were defibrillated, 
but died within 48 hours. Five could not be re- 
suscitated. These results contrast with our pre- 
vious observations showing that survival rate 
without massage is essentially zero when VF con- 
tinues 5 minutes or more. Mean femoral arterial 
pressures were 30 to 60 mm Hg, 16 to 30 mm Hg 
higher than mean systemic venous pressures, 
which were also raised by massage. Cardiac out- 
put by the dye dilution method was 20-25% of 
control values in 2 dogs. Carotid artery blood 
flow by rotameter was 30-75% of control flow in 
2 dogs. Twelve patients with ECG-confirmed VF 
(6) or asystole (6) were treated by external 
massage for 2 to 70 minutes, followed by defi- 
brillation if indicated. Eight were revived,and 
7 of these lived more than 12 hours. Three of 
the 7 survive with no evidence of residual 
damage. 


HEMODYNAMIC EFFECTS OF BALLOON OBSTRUCTION OF THE 
ABDOMINAL AORTA AND CLOSED-CHEST EXTRACORPOREAL 
CIRCULATION IN MYOCARDIAL INFARCTION WITH SHOCK. 
Leslie A. Kuhn, F. Gruber*, A, Frankel*, S. Kup- 
fer. Div. of Cardiol., Dept. of Med. and Dept. of 
Surg., Mt. Sinai Hospital, New York, New York. 
The effects of prolonged extracorporeal circu- 
latory support on coronary perfusion pressure 
(CPP), LV work, cardiac output, systemic vascular 
resistance, RA and LV pressures were investigated 
in closed-chest dogs with shock after plastic 
sphere coronary embolization. Shunting of large 
volumes of blood from the superior vena cava (SVC) 
into the abdominal aorta (AA) failed to produce a 
rise in CPP. Central aortic pressure (CAP) was 
raised by vascular resistance with a balloon cath- 
eter inserted via a femoral artery into the AA, 
blood from the SVC supplying the AA below the ob- 
struction. This method of circulatory "compart- 
mentalization" effected a sustained rise in CPP 
throughout the next 4 hrs. Average mean CAP in 12 
dogs rose from 73 to 139 mm.Hg. Distal AA pres- 
sure fell slightly; LV end-diastolic, RA pressures 
did not change. Calculated LV work did not change 
despite a rise in CAP since a portion of the ven~ 
ous return was shunted into the distal aorta. It* 
is concluded that veno-arterial shunting is in- 
effective in raising CPP in experimental myocard- 
ial infarction with shock. Systemic vascular re- 
sistance must increase to raise CAP by extracor- 
poreal means. This can be accomplished mechanical- 
ly in the closed-chest animal by abdominal aortic 
obstruction and SVC-distal aortic shunting. 


DIGITALIS TOLERANCE DURING ACIDOSTS. W. Knorr 
and J. M. Burnell. Univ. of Wash., Seattle, 

Tolerance to acetyl strophanthidin was studied 
in dogs to determine: 1) whether acidosis increases 
digitalis tolerance; and 2) whether this increased 
tolerance might be mediated by potassium transfer 
into the extracellular compartment. 1) The amount 
of acetyl strophanthidin required to produce ven- 
tricular tachycardia was determined 3.5 hrs. after 
induction of acute respiratory acidosis. Acetyl 
strophanthidin dosages were expressed as percent- 
age of the control dose determined for each of § 
dogs studied. Control pH was 7.4 with a range of 
+ 0.04. Control serum potassium was 3.80 + 0.40 
mEq./L. At pH 7.00 + 0.05 and serum potassium 
6.20 + 0.50, the acetyl strophanthidin requirement 
was 167 + 42%. (P<0.01) 2) In order to deter- 
mine whether increased digitalis tolerance during 
acidosis dependent on internal transfer of potas- 
sium, tolerance to acetyl strophanthidin was meas- 
ured 15 min. after induction of acidosis at a time 
when pH had fallen yet serum potassium was near 
normal. The mean requirement of acetyl strophan- 
thidin was 107 + 16% at blood pH 7.00 + 0.05 and 
serum potassium 4.8 + 1.0 mEq./L. (P>0.1) Thus, 
acidosis was associated with increased tolerance 
when accompanied by a 2.4 mEq./L. serum potassium 
rise but not when accompanied by a 1.0 mEq./L. 
rise. This indicates that acidosis alone does 
not increase digitalis tolerance. Failure of a 
1.0 mEq./L. rise in serum potassium concentration 
to increase tolerance after 15 min. of acidosis 
suggests that opposing factors, such as an incrase 
in ionized calcium with acidosis, may have counte 
acted the effect of the potassium rise. 


ALTERATIONS IN RENAL HEMODYNAMICS AND TUBULAR 
FUNCTIONS FOLLOWING THE INTRARENAL ARTRRIAL IN- 
JECTION OF DIGITALIS GLYCOSIDFS. Sherman Auprer 
and Jonah D. Kosovsky#. Dep't of cine, 

un na SP. » New York, N.Y. 

Utilizing the Bartram technique, isotonic sa- 
line loaded dogs (80-100cc/kg intravenously) were 
prepared so that the C,,, C and the excretory 
rates of sodium, potasstum, AB acium and magnesiun 
for each kidney could be sequentially followed. 
After suitable control periods, either strophan- 
thin Komb or digoxin (0.08-0.1 mg/kg) was very 
slowly injected into one renal artery. In con- 
trast to the uninjected kidney, the injected kid 
ney always showed an initial reduction in Cop and 
Cpaq Which was followed by partial recovery and 
a gradually increasing diuretic, natriuretic and 
calciuretic response for 75-100 minutes. The ex- 
cretion of magnesium also increased, but was of 4 
lesser magnitude than the others. The peak re- 
sponses were somewhat variable. In one experi- 
ment, the rate of urine flow, and sodium and cal- 
cium excretion almost quadrupled, approximating 
0% of the filtered load. The rate of potassium 
excretion was altered bidirectionally and could 
be correlated best with the intensity of the di- 
uresis and natriuresis. It is concluded that 
these digitalis glycosides exert a direct effect 
upon several active tubular processes associated 
with ion transport as well as on the renal vas- 
culature in the doge 
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CARDIOGLOBULIN. Edward Leonard and Stephen Hajdu*, 
National Heart Institute, Bethesda, Md. 


A mammalian plasma protein system was found to 
increase contractility of the isolated frog 
heart. The system is composed of 3 globulins, 
cardioglobulin A, B, and C. Increased cardio- 
globulin activity in patients with hypertension 
or aortic stenosis suggests that this is a system 
with digitalis-like activity essential for the 
mammalian heart, being increased in 2 unrelated 
syndromes having in common high systolic left 
yentricle isometric tension. This view led to 
measurement of cardioglobulin in cardiac failure, 
since deficiency might lead or contribute to 
failure. Patients were divided into 3 groups: 
failure secondary to valvular disease (1); and 
failure secondary to heart muscle disease of 
known (2) or unknown (3) cause. On the basis of 
cardioglobulin activity group 3 split into 2 
distinct populations - one with normal cardio- 
globulin, the other with values every one of 
which was greatly below the normal range.. 
Attempts to study cardioglobulin deficiency in 
intact rats failed because of the rapidity of 
replacement of the system after depletion, 
associated with hepatosplenomegaly; from levels 
near zero, normal concentrations being reached in 
about 6 hours. In two other preparations, 
isolated right ventricle muscle of rat and rat 
with abdominal viscera excluded, contractility 
declines in globulin-free blood but can be main- 
tained or restored with fresh blood. Studies are 
in progress to determine whether cardiotonic 
activity of fresh blood is due to cardioglobulin. 







STUDIES OF HYPOTHERMIA IN VENTRICULAR TACHYCARDIA: 
ETIOLOGIC CONSIDERATIONS. Fred Y. Lobovsky,* 
ial " ss* nd Bug s 
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An attempt was made to evaluate the risk of 
hypothermia in ventricular tachycardia fo. 
myocardial infarction amd to delineate the factors 
responsible for ventricular fibrillation. In 25 


the arrhythmia 8 survived cooling for from i to 5 
were then warmed to normal temperatures. 
Of 11 dogs with ventricular tachycardia mechani- 
ileted, 9 survived similar cooling and 
warming. Of 11 animals with tachycardia breathing 
spontaneously, only 2 survived cooling. 
arterial pH, pCO> and pO, of 4 dogs with ventric- 
wlar tachycardia and I normal dog were obtained 
before and during cooling. A 4 fold rise in pC02 
occurred in one dog with the arrhythmia who was 
breathing spontaneously. This dog subsequently 
fibrillated. The remaining 4 dogs survived the 
cooling and did not exhibit the marked rise in 
po0,, pH fell in each animal to 6.9-7.2. pO 
changes were not significant. Intravenous acid 
perfusion lowered pH to 6.87.0 in 3 dogs without 
effect, but subsequent administration of 25% CQ>- 
75% 0, to the same animals lowered the pH to the 
same range and caused fibrillation in all 3. It 
appears that if ventilation is sufficiently 
adequate to prevent hypercapnia and acidosis, the 
risk of hypothermia in ventricular tachycardia 
following coronary occlusion is markedly reduced. 
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CARDIAC PERFORMANCE DURING EFFORT IN CONGESTIVE 


FAILURE. H.J. Levine, W.A. Neill, R.J. * J. 
V. Meoser ast h- Certine Peter Seat irighee 
° ° on 15, Be 

Coronary and peripheral hemodynamics were stud- 
ied in 16 normals and 12 patients in congestive 
heart failure (CHF) during rest and exercise. 
After coronary sinus catheterization,No0 coronary 
flows were measured. Left ventricular diastolic 
pressure (LVd) was determined from the pulmonary 
capillary or pulmonary artery diastolic pressure. 
Calculations were made of myocardial Oo consump~ 
tion (Q02); Q02 per systolic sec. (Q02/ss); Fick 
cardiac output; left ventricular work (LVw); 
stroke work (SW); tension time index (TTI) and 
myocardial efficiency (ME). In 7 necropsied 
cases the above values have been expressed for 
total LV weight. With exercise normals exhibited 
a brisk rise in SW with little rise in LVd, while 
in CHF despite large rises in filling pressure, 
SW failed to increase, although minute work and 
myocardial QO rose. Thus work increments by the 
failing heart were met primarily by increases in 
heart rate. The Oo cost of this work was dispro- 
portionately high when plotted against both LVw 
or TTI. ME, which rose substantially with effort 
in normals, was low at rest and failed to increase 
in CHF. This inefficiency, grossly apparent when 
total LV Q0o is calculated, and still striking 
when normal and failing hearts are compared per 
100 gms LV, may even exist when efficiency/ss/100 
gms LV is examined. Thus each unit of myocardium 
in the failing heart appears to consume more 02/ 
ss during effort without a commensurate increase 

SW. These findings suggest this inefficiency 
on effort is due to cardiac dilatation. 





REGIONAL DIFFERENCES IN THE TIF COURSF OF 
CEREBRAL RADIOACTIVITY *FTFR I 131 ALPU'IN 
INJECTION, W.D.Love,L.P.o'Meallie*,and G.F.Purch 
Dept.of Medicine Tulane Medical School and the _ 
Charity Hospital ,New Orleans,Louisiana. 

The course of cerebral radioactivity during 
the first circulation of a tagred plasma bolus 
would match the arterial concentretion curve, 
except for delays due to a spectrum of arrival 
and organ circulation times. These delays are 
clinically important. Therefore the usefulness 
of comparisons of cerebral and accurately 
recorded arterial radioactivity curves has been 
explored. Initially,differences between norr=1s 
and subjects with known lesicns were studied. 
After intravenous injection of 25-100 pc.I 131 
albumin,cerebral radioactivity was recorded 
digitally each 0.3-0.6 sec. by side-shielded 
2" scintillation counters placed € 1" from each 
fronto-parietal (FP) area. Unilateral lag in 
both upstroke of > 0.5 sec.and downstr:ke -f 
> 1.0 sec.occurred in none of 28 normals ,4 
of 8 subjects with internal carotid occlusion, 
3 of 11 in whom the carotid bulb was ~anually 
compressed,and 2 of 12 with other types of 
cerebrovascular disease. Peak heights differed 
by > 10% in 3/28,5/8,5/1l,and 4/12 members cf 
these groups,being lower and usually leter on 
the abnormal side. Duplicate injections at 5 
minute intervrls often differed significently, 
suggesting the presence of unrecognized errors 
or of rapidly ch-nging patterns of bleod flow. 
The data demonstrate that differences in blood 
flow affect cerebral radioactivity curves. 
Diagnostic use has net yet been established. 
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THE LOCAL EFFECT OF POTASSIUM ON DIFFERENT SEG- 
MENTS OF THE CORONARY VASCULAR BED. William P. 
McKeever, Hildegard Braun*, Donald Coder* and 
Joseph Croft, Jr.*. Evanston Hospital and Dept. 
of Medicine, Northwestern U. Med. School,Evanston. 
The coronary vascular bed can be divided into 
three segments: large artery, arteriolar-capillary 
and venous. If coronary flow is maintained con- 
stant and fluctuations in extravascular support 
removed, then changes in caliber of these vascular 
segments can be inferred from changes in pressure 
gradients across them. The left main coronary 
artery of a dog heart was cannulated and supplied 
with blood from a donor animal. The perfused 
heart was excised from the chest and supported on 
a gauze sling. The rate of coronary inflow was 
maintained constant by a precalibrated Sigmamotor 
pump. Pressures were measured in the left cor- 
onary artery, a small coronary artery (through a 
cannula inserted distally), and a small coronary 
vein. The coronary sinus drained to the exterior. 
KCl was infused at a constant rate into the cor- 
onary inflow. By varying the rate of infusion 
the concentration was raised from 2 to 20 m&dq/L. 
Lowest concentrations produced dilatation of 
large and small arterial segments. From 2 to 20 
mEq/L a diphasic response occurred in which dila- 
tation for approximately one minute was followed 
by constriction. At higher levels the response 
was entirely constrictive. Results were similar 
in both the beating and fibrillating heart. It 
is concluded that potassium has a local effect on 
the coronary vascular tree and that the direction 
of its effect is a function of its concentration. 


STUDIES OF POSTPRANDIAL DIURESIS, VOLUME RE- 
CEPTORS, AND DIVING REFLEX IN THE SEAL. H. V. 
Murdaugh, Jr., J. C. Seabury,* W. L. Mitchell,* 
and H. 0. Sieker. Mt. Desert Island Biol. Lab., 
and Depts. Med., Univ. Alabama and Duke Univ. 
Schools of Med., and Birmingham VA Hospital. 

The postprandial diuresis of hypertonic urine 
and the reflex bradycardia of diving in the seal 
have received much interest. Osmotic diuresis 
with mannitol or urea can cause the diuresis of 
hypertonic urine but not the 2 to 5 fold increase 
in GFR (glomerular filtration rate) found during 
postprandial diuresis. Studies were performed on 
young female harbor seals to evaluate both post- 
prandial diuresis and reflex bradycardia. In- 
fusion of seal plasma or 1% gelatin in saline 
caused a 2 fold increase in GFR, as great as 40 
fold increase in urine flow rate, pronounced in- 
crease in sodium and potassium excretion, with 
urine hypertonic to plasma. Control studies using 
water diuresis revealed no change in GFR and 
minimal changes in sodium or potassium excretion. 
Continuous negative pressure breathing did not in- 
crease rate of urine flow. Electrocardiograms 
obtained in the free swimming seal did not show 
arrythmias that ate produced by forced struggle 
submerged. Attopine prevented development of 
reflex bradycardia with diving. One atropinized 
seal drowned after less than 3 minutes' sub- 
mersion without bradycardia. It is concluded that 
plasma volume expansion in the seal produces diu- 
resis, and that atropine prevents the reflex 
bradycardia of diving. It is suggested that post- 
prandial diuresis is mediated by volume receptors, 
and that the afterial constrictor reflex is a- 

Na els 


INTRACARDIAC SOUNDS AND PRESSURES IN EXPERIMENTAL 


HEART BLOCK. Howard L. Moscovitz, Ephraim Donoso, 
ira Gelb* and Edward Henry*. Dept. of Medicine, 
Mt. Sinai Hosp. New York, 


Synchronous registration of intracardiac sounds 
and pressures were performed to clarify the dy- 
namics of the dissociated contraction of atria 
and ventricles during heart block. Complete heart 
block was produced in dogs by surgical section of 
the conduction system through a right atriotomy, 
or by deliberate overdosage with i.v. digoxin. A 
double-lumen microphone catheter permitted siml- 
taneous recording of pressures and sounds from 
within cardiac chambers. 

The wide variation of P-R intervals providesan 
opportunity to study the additive acoustic char 
acter of atrial sounds on first and third sounds, 
Two distinct components of the fourth sound can 
be detected in both the right atrium and ven- 
tricle, whenever atrial contraction precedes that 
of the ventricle by more than 0.22 sec. As the P- 
R interval shortens to the normal range, the sec- 
ond component of the atrial sound fuses with and 
accentuates the first sound. Bruit de canon 
takes place when both atrial components are sup- 
erimposed on the first sound. Varieties of sum 
mation gallop can be produced depending on which 
of the merged third and fourth sounds takes pre- 
cedence over the other. 

Systolic atrial pressure peaks, often ascribed 
to functional A-V insufficiency, appear to be due 
to atrial contraction on a closed A=-V valve since 
regurgitant murmurs were not detected by the in- 
tra-atrial microphone. Flow murmurs due to marked 
increase in stroke output were recorded in the 
@reat weasels, during complete heart hlock, 


ANTIHYPERTENSIVE DRUGS WHICH AFFECT CATECHOLAMINE 
RELEASE, Frank Naso*, Albert N. Brest and John i, 
Moyer. Dept. Med., Hahnemann Hosp., Phila., Pa. 

Although the etiology of essential hyperten- 
sion remains undetermined, either sympathetic hy- 
perreactivity or an increased vascular response 
to the normal sympathetic discharge may play a 
major role in the evolution of this disease. It 
should be possible, then, to therapeutically at- 
tack this abnormal mechanism either at the central 
or peripheral level. We have compared the hypo- 
tensive potency of 3 drugs which affect peripher- 
al and/or central catecholamine (CA) release and 
thereby interfere with sympathetic rieurogenic 
transmission. Three groups of patients were given 
oral reserpine, syrosingopine, and guanethidine, 
Reserpine affects both the central and peripheral 
release of CA stores; it was found effective in 
approximately 50% of patients with mild to moder- 
ate blood pressure elevation. Syrosingopine had 
a hypotensive potency similar to that of reser- 
pine but was associated with a lesser incidence 
of central sedative effects. Available studies 
suggest that the hypotensive action of syrosingo- 
pine is related to its ability to release CA fra 
peripheral structures whereas its reduced central 
effects are due to a limited capacity to liberate 
the central stores of these amines. Guanethidine 
was found to be the most active agent, with a 
hypotensive potency similar to that of the gan- 
glion blocking compounds. This drug has the dis- 
tinctive mechanism of action of inhibiting the 
peripheral discharge of CA from the postganglion- 
ic sympathetic fibers. 
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THE EFFECT OF A MONAMINE OXIDASE INHIBITOR (A- 
PHENYLETHYLHYDRAZINE) ON CORONARY BLOOD FLOW AND 
MYOCARDIAL OXYGEN METABOLISM IN DOGS. W. A. 
Neill, R. J. Wa *, J. V. Messer, H. J. Levine 


and R. Gorlin. Peter Bent Brigham Hospital, 


Boston, Mass. 

Reports that monamine oxidase inhibitors cause 
symptomatic improvement in angina pectoris have 
stimulated their wide clinical use. The influ- 
ence of these drugs on the coronary circulation, 
however, is unknown. This report summarizes the 
effects of intravenously administered 7-phenyl- 
ethylhydrazine on coronary blood flow (CBF), myo- 
cardial Oj metabolism and left ventricular (LV) 
work in 8 normal, anesthetized dogs. Following 
an immediate, transient hypertension and brady- 
cardia, the blood pressure fell slightly and car- 
diac output and LV work fell moderately below 
control levels. The accompanying reduction in LV 
02 consumption was always less than the reduction 
in LV work, resulting in a fall in mechanical ef- 
ficiency and, since heart rate was unchanged, a 
rise in the 02 cost of work per contraction sec- 
ond. The slight fall which occurred in CBF was 
proportional to the reduced 05 consumption and 
blood pressure; therefore, coronary arterio- 
venous Oj extraction and coronary vascular re- 
sistance were unchanged. No change was seen in 
arterial and coronary venous catecholamine levels. 
The principal effects observed were reduced LV 
work and efficiency. The minor changes in CBF 
appeared to be related to myocardial 02 needs and 
not to a direct influence of the drug on the 
coronary vascular system. 


ACUTE EFFECT OF CHLOROTHIAZIDE UPON VASCULAR RE- 


SISTANCE IN THE DOG FORELIMB. W. Overbdeck* 
ani Francis J. > = and 
mm ty Medical School, Chicago. 


The mechanism of the anti-hypertensive effect 
of chlorothiazide is incompletely understood. 
This study was undertaken to determine if chloro- 
thiaside acutely affects vascular resistance in 
the dog forelimb. In 10 anesthetised dogs, pres- 
gures were measured in the brachial artery, small 
artery, small vein, and cephalic vein of the 
forelimb, maintaining constant forelimb 
blood flow. Pressures were recorded for 30 min- 
utes following a control infusion of saline. 
Chlorothiaside, 125 mgm/Xg., was then infused in- 
travenously over a 10 minute period and pressures 
obtained during the following 80 mimtes. The 
changes in systemic arterial pressure and fore- 
lim vascular resistance following chloro- 
thiaside were small and not significantly differ- 
ent from those following saline. Ih 2 dogs chloro- 
thiaside was infused directly into the brachial 
artery and produced significant fall of limb re- 
sistance only at extremely high rates of infusion 
(150 mgn/min.). This study indicates that intra- 
vascular administration of chlorothiazide to dogs 
in per kilogram amounts 9-16 times that of the 
ordinary daily human dose produces no change in 
limb vascular resistance during the ensuing 90 
mimtes. This suggests that chlorothiazide has 
no immediate effect on peripheral vascular resis- 
tance but does not, however, preclude the possi- 
bility that resistance may decrease during chron- 
ic administration. 
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OBSERVATIONS ON THE RELATIONSHIP BETWEEN CARDIAC 
OUTPUT AND CEREBRAL BLOOD FLOW, Paul Novack, 
Bernard Goluboff*, and Henry A, Shenkin*, Cardiac 
Physiology Lab., Hahnemann Med. College and Hosp. 
and Depts. of Med. and Neurosurgery, Albert Ein- 
stein Med, Center, Philadelphia, Pa. 

An attempt has been made to correlate cerebral 
blood flow (CBF, cc./100 Gm./min.) as measured by 
the nitrous oxide method with simultaneously 
measured cardiac output (CO, L./min./M2) as de- 
termined by the indicator dilution method. 52 
hospitalized patients were studied and divided 
into two groups on the basis of the CO: Group I 
(29 eases), CO = 3.0 or greater; Group II (23 
cases), CO less than 3.0. In I, mean CO was 
4.05 + 1.09, and mean CBF was 51.4 + 12.6. In 
II, mean CO was 2.19 + 0.63, and mean CBF was 
47.0 + 14.8. The difference in CBF is not sig- 
nificant. The correlation coefficient (r) be- 
tween CO and CBF was 0.18 for group I (not sig- 
nificant) and 0.76 in group II (significant, 
p<.001). Further subdivision of group II into 
15 cases with a CO>2.0 (IIa) and 8 cases with a 
CO of 2.0 or less (IIb) revealed a mean CBF of 
50.3 + 11.9 for Ila and 40.8 + 18.0 for IIb. 

The difference between the means is significant 
(p<.01). These results are interpreted as in- 
dicating that CBF is independent of CO at normal 
or elevated levels of the CO but is positively 
correlated when the CO is 3.0 or less. The CBF 
is most likely to be reduced when the CO is 2.0 
or less. 





SMALL AND LARGE VESSEL PRESSURES IN THE UPPER EX- 
TREMITY OF NORMAL AND HYPERTENSIVE MEN. H. Over- 
beck* R. Coburn*, C. Borden and F. Ha e VA Res, 
Hosp. and Northwestern Univ. Med. ces Chicago. 
Attempting to gain new insight into diseases of 
the peripheral circulation, we have adapted our 
methods for measurement of small and large vessel 
pressures in animals (Am.J.Physiol. 176:355,195)) 
to man. Mirature plastic catheters are inserted 
into the brachial artery, radial artery, a dorsal 
metacarpal vein, and median cubital vein through 
21 gauge needles. The catheters in the radial ar- 
tery and metacarpal vein are manipulated periph- 
erally as far as possible. The tips, in some in- 
stances, have been advanced into the volar arches 
and dorsal digital veins respectively. In normal 
men, ages 2) to 56 years, the average £SD of the 
mean pressures in the brachial artery, small ar- 
tery (level of head of radius), small vein (lev- 
el of metacarpal phalangeal joint), and cubital 
vein were 9926(N=5),93#8(Ne13),12%3(N=25) and 9 
3(N=22)mm.Hg respectively. In | men, immersion 
of the forearm in ice water raised small venous 
pressure as high as 35 m.Hg without correspond- 
ing change of cubital venous pressure. This find- 
ing is similar to that of Wallace and Stead 
(Circ.Res. 5:650,1957). hh hypertensive men, ages 
28 to 57, the pressures in the four vessels were 
153221(Ne10), 2 (Nell) ,1323(Ne12), and 1123 
(Ne12)mm.Hg. These findings suggest that the ele- 
vated resistance in systemic hypertension is 
mainly in vessels less than 0.5 mm. diameter and 
that cold exposure may increase capillary hydro- 
static pressure. This technique is of value in 
the study of the peripheral circulation of man. 







190 CLINICAL RESEARCH 


A SIMPLIFIED LURES —— CARDIAC OUTPUT 


C ?Wedicine, Uni 
r Wed. Galveston, Texas. 
- etermining cardiac output (50 
has been evolved enna I al 
Zensimetric apparat: 
urate results by increased samp 
samples are counted without 
fer or volume adjustment, t 
conswuing operate id perm 
from small samples. In evaluation, "33 consecutive 
sets of taebine dilution curves were obtained 
utilizing 2 sec. samples. Hach sample was counted 
for 2 min. and volume read directly from each 
9. From each sample 0.2cc of serum was trans- 
to another tube and again counted for 2 
for eack. collection were con- 


CORONARY ARTERIOSCLEROSIS INDUCED IN YOUNG DOGS 
BY INTRA-AORTIC INFUSION OF SEROTONIN. Paolo 
Rossi*, Maude Stevenson*, Parvis Khaksar* and 
Samuel Bellet, Division of Cardiology, Philadel- 
phia General Hospital, Philadelphia, Penna. 

The purpose of this study was to determine the 
effect of the intra-aortic infusion of serotonin 
on the coronary arteries of the dog. In 20 young 
mongrel dogs, slow infusions of serotonin were 
given through a catheter inserted into the left 
carotid artery with the tip located 1 or 2 cm. 
above the coronary orifices. The doses for dif- 
ferent groups of dogs were 10, 5, 2, and 1 mg. in 
500 cc. of normal saline infused 3 to 4 times 
each week. This treatment lasted 2 to 6 weeks. 
A group of 4 dogs acted as controls. In dogs 
treated for more than 2 weeks, the doses ranged 
from 10 to 5 mg. and in those treated for more 
than 4 weeks, the doses were 2 to 1 mg., re- 
spectively. Histologic study revealed: (1) Fi- 
brotic thickening of mitral, aortic and tricuspid 
valves in this order of frequency; (2) Myocardial 
hemorrhages partially organized; (3) Focal is- 
chemic necrosis of myocardium with or without 
round cell infiltrations; (4) Intimal thickening 
of small coronary arteries either in the form of 
cushions bulging into the lumen or extensive sub- 
endothelial thickening with asymmetrical reduc- 
tion of the lumen. The intima of these arteries 
showed either an acellular homogeneous substance 
or a fibroblastic proliferation and fibro-elastic 
hyperplasia. These findings were considered to 
be related to a direct action of serotonin on 
the blood vessels. 


PULMONARY HYPERTENSION IN EMPHYSEMA. David W. 
Richardson and Eugene M. Wyso. V. A. Hospital, 
Richmond, Va. 

In an attempt to evaluate the relative impor- 
tance of anoxia, hypercapnia, increased cardiac 
output, and destruction of pulmonary arteries as 
causative factors in the pulmonary hypertension of 
chronic obstructive emphysema, measurements of 
pressures and blood flow in lung vessels have ben 
compared with arterial gas tensions prior to and 
during inhalation of 100% oxygen in 24 emphysema- 
tous patients. Poor correlation existed between 
cardiac output and either pulmonary artery pres- 
sure (PAPm)(r=0.2),or brachial artery oxygen satu- 
ration (BAgp )( r=0. 1). BAo, which ranged from 62% to 
98%, correlated well “with PAPm (r=0.8;p<.01) and 
with pulmonary arteriolar resistance (r=0.8; 
p<.01). Inhalation of 100% oxygen for 10 minutes 
produced insignificant decreases in oe 
or resistance. Correlation between BA. 

PAPm was poor (r=0.1). Angiographic Ati temad 
of small pulmonary arteries demonstrated no rela- 
tion between pulmonary artery pressure and the 
caliber of smallest visible arteries or the nun- 
ber of small arteries per square inch of film. 
Arterio-venous anastomoses measuring 1-3 mm. in 
diameter were observed in 5 of 10 emphysematous 
patients studied, and all 5 had pulmonary hyper- 
tension, but similar AV anastomoses were seen in 
two patients with pulmonary hypertension associ- 
ated with heart disease. No destruction of pulmo- 
nary vasculature could be demonstrated. Pulmonary 
hypertension accompanied anoxia, pari passu, but 
was not relieved when anoxemia was completely 
abolished, albeit for a short time. 


HEMODYNAMIC EFFECTS OF ASCENSIL. George G. Rowe, 
Hans P. Gurtner™, Carl J. Chelius*~ Skods-Afonss" 
oa A. ae ie and i Rares ¥ Crumpton *¥- 

pt. 6. opulmonary Res. - of the 
U. of Wis., Madison 6, Wisconsin. 

2 amino methyl pyridine, also known as RA 
1226, WLS and Ascensil, was studied by constant 
intravenous administration at a rate of 2-l mg./ 
min. to 10 anesthetized mongrel dogs. Cardiac 
output and coronary blood flow were measured 
respectively by the Fick and N20 methods before 
and after the onset of the drug infusion. The 
drug produced an increase in peripheral (+92.7%), 
pulmonary (+79.3%) and coronary (+60.5%) vascular 
resistance (p<0.001) accompanied by increased 
systemic arterial (+18.3%) and right atrial 
(+93.8%) blood pressure (p<0.001). Body 02 con- 
sumption and R. Q. were unchanged, whereas car- 
diac output (-37.1%) and coronary blood flow de- 
creased (-26.l%, p<O.01). Myocardial 02 consump- 
tion/100 gms. Sikeans (-2).2%, p<O.001) and 
cardiac R. Q. did not change. Left (-1).9%) and 
right (-0f) ventricular work decreased (p<0.01). 
That there was no change in calculated external 
cardiac efficiency seems particularly significant 
in view of the decreased cardiac output, since 
work against increased pressure is reported to be 
more costly to the myocardium than work induced 
by increased flow. 











INHIBITORS TO THE PLASMIN-PLASMINOGEN SYSTEM IN 
THROMBO-EMBOLIC DISEASE. Herschel Sandberg*, 
eorge Tsitouris* and Samuel Bellet**. Div. of 
Cardiology, Phila. Gen. Hosp., Phila., Pa. 
Variations in the amount of inhibitors to 
fibrinolytic enzymes increase the difficulties 
in determining the optimum dosage of such agents 
in the therapeutic management of thrombo-embolic 
disorders. An investigation into the inhibitors 
of human fibrinolysin was therefore instituted. 
Plasmas of 29 controls and 53 patients with acute 
myocardial infarction and 18 with assorted throm- 
bo-embolic disorders were studied for antifibrin- 
olytic activity. To a standard fibrin clot was 
added a mixture of the text plasma and fixed con- 
centrations of Thrombolysin. The times required 
to dissolve this clot as well as the plasma fi- 
brinogen concentration were determined. The pro- 
longation of the lysis time was a measure of 
antifibrinolytic activity. In the myocardial in- 
farction and thrombo-embolic groups the inhibitor 
activity was 150-175% greater than the control 
group. Plasma fibrinogens were also elevated. 
Addition of fibrinogen to control plasma failed 
to produce this degree of inhibition. These 
findings indicate that the plasma of patients 
with myocardial infarction and thrombo-embolic 
disorders have increased amounts of inhibitors 
to the plasmin-plasminogen enzyme system. 


ARTERIOSCLEROTIC VENOPATHY. A DISTINCT DISEASE 
ENTITY. Robert Schobinger,M.D. V.A. Hospital, 
Bronx, N.Y. and Dept. oF Surgery, Albert Einstein 
College of Medicine, New York. 

Hemodynamic studies were carried out by 
correlating arteriographic and venographic 
studies in 50 patients with the following condi- 
tions: Abdominal aneurysms; common and external 
iliac, common femoral and popliteal artery occlu- 
sions; common iliac A-V fistula; Buerger's dis- 
ease; phlebothrombosis of lower extremity and 
pelvis (isolated and combined) and normal con- 
trols. Aortograms ar femoral arteriograns were 
performed on all patients. Venograms of the in- 
ferior vena cava, and veins of the pelvis and 
lower extremities were obtained by the intra- 
osseous method. In some cases surgical confirma- 
tion was available, These studies revealed in 
amy instmces: 1) clinically unrecognized par- 
tial or complete local venous occlusions adjacent 
toa focus of arteriosclerosis involving the 
aorta and/or peripheral arteries; 2) varicose 
veins in certain patients with arterial block; 

3) pelvic vein thrombosis in phlebothrombosis 
clinically lecalized to the lower extremity. 

These studies suggest that arteriosclerosis is 
frequently associated with localized areas of 
venous thrombosis, and that varices may be 
secondary to arterial insufficiency. A possible 
cause for pulmonary emboli of "unknown" origin 
may have been demonstrated, Arteriosclerotic 
venopathy may also be responsible for peripheral 
edema after arterial surgery and for the failure 
of certain arterial grafting procedures. 
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QUANTITATION OF VALVULAR INSUFFICIENCY BY ANGIO- 
CARDIOGRAPHY IN MAN. Harold Sandler* and Harold 
T. Dodge. Veterans Administration Hospitai and 
University of Washington, Seattle. 

Left atrial and left ventricular volumes and 
volume changes were calculated from biplane ungio- 
cardiograms recorded at 4 or 6/sec. in 14 subjects 
with aortic and/or mitral valvular insufficiency. 
A method for chamber volume calculation was devel- 
oped from 84 observations on 9 post mortem hearts 
whose left ventricles were distended with known 
volumes of contrast material over a 25-350 cc 
range. Time of each X-ray exposure was recorded 
with respect to the ECG and left atrial and/or 
left ventricular pressure. Regurgitant flow (R.F.) 
was calculated as the difference between left ven- 
tricular stroke volume (L.V.S.V.) and forward flow 
(F.F.) per stroke as determined by Fick and dye 
dilution methods. R.F. values were 0-12.74 L/min. 
and agreed with dye curve analysis in 8 subjects. 
Six subjects had R.F. 2-6 times values calculated 
from dye curves. In 5 additional subjects without 
valvular insufficiency, L.V.S.V. and F.F. values 
agreed closely. Surgery or autopsy confirmed 
valve areas calculated from angiocardiographic 
data in 3 subjects. Left atrial volume changes 
(L.A.V.C.) were 26-90% of F.F. in 9 subjects with- 
out mitral valvular insufficiency. In 3 subjects 
with mitral valvular insufficiency L.A.V.C. was 
53-150% of F.F. values and 25-75% of L.V.S.V. 

Left atrial volume changes do not quantitatively 
reflect F,F, when there is no mitral valvuler in- 
sufficiency, or volume of mitral R.F. 













































































































A TECHNIQUE FOR SEPARATION OF CARDIAC OUTPUT 
AREA FROM CORONARY BLOOD FLOW AREA ON THE DOWN- 
SLOPE OF THE PRECORDIAL TIME DILUTION CURVE. 

G. Sevelius* and P. C. Johnson. V.A. Hospital 
and Department of Medicine, University Hospital, 
Oklahoma City, Oklahoma. 
































The dilution curve recorded precordially has been 
shown to yield coronary circulation as a third peak on 
the downslope of the peak from the left heart circulation. 
Extrapolation of the downslope of the peak from the left 
heart peak beyond the coronary peak has been technical- 
ly difficult, due to the small amount of curve available 
for estimation of this extrapolation. However, the time 
from the start of the heart curve to the start of the coron- 
ary peak has a constant relationship to the total bolus 
passage time through the heart. The ratio between the 
two times was shown in a flow model to be affected only 
by the anatomical length of the coronary arteries. The 
explanation is that as the tracer bolus lengthens any spe- 
cific portion always constitutes the same percentage of 
the total length of the bolus, and further, that the coron- 
ary arteries have a given position in the circulation. In 
clinical work the variation of the length of the coronary 
arteries is insignificant due to rapidity of blood flow com- 
pared to relative slowness of the recorder. The ratio in 
humans is 3:5, This ratio can be used for extrapolation 


of the heart curve and separation of it from the coronary 
blood flow curve. 
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A TEST FOR EXTERNAL CARDIAC EFFICIENCY. Roberta 
Sherwin* and Louis A. Soloff**, Department of 

Medicine, Temple University School of Medicine, 

Philadelphia, Pennsylvania. 


This work is an attempt to develop a clinical 
index of external cardiac efficiency. The ten- 
sion time index of each ventricle divided by 

the cardiac output (1/m) is regarded as propor- 
tional to external cardiac efficiency. 41 pa- 
tients were studied. Mechanical systole was 
determined by phonocardiography, cardiac output 
by the Fick principle, pulmonary artery directly 
and brachial artery directly or indirectly. Nor- 
mal efficiency of the léft ventricle was regard- 
ed as 500 or less and that of the right ventri- 
cle 100 or less. 15 rheumatic patients and one 
with an intracardiac tumor had decreased effi- 
ciency of both ventricles and were severely dis- 
abled. 7 rheumatic patients with normal left 
and decreased right ventricular efficiency were 
slightly to moderately disabled. 2 normals, 6 
with congenital and 5 with rheumatic heart dis- 
ease had normal cardiac efficiency and were not 
disabled. Three others with normal efficiency 
were disabled but all had aortic stenosis. One 
with coronary artery disease had normal right 
and decreased left ventricular efficiency and 
was moderately disabled. A challenge with nor- 
epinephrin failed to change the estimated car- 
diac efficiency in 5 normals but decreased it in 
2 with cardiac disease. Conclusion: Cardiac 
efficiency so determined may have diagnostic 
and prognostic value. 


A NEW METHOD FOR DETERMINING THE ADEQUACY OF DIGI~- 
TALIZATION IN SELECTED PATIENTS. C.W. Silverblatt 
(intr. by Fred Wasserman). VAH, Coral Gables, 
Fla. and University of Miami School of Medicine 
There is a continuing need for a reliable, sim 
ple and relatively safe method for determining thq 
adequacy of digitalization in selected patients. 
In spite of the approaches that have been sugges- 
ted and are now being used, none have been uni- 
formly satisfactory. Approaches have included thé 
use of atropine, acetyl strophanthidin, calcium 
tolerance and chelating agents. We have developed 
@ simple and effective diagnostic test; unfortu- 
nately, however, this method is also potentially 
dangerous, but it offers the clinician another 
concept in attempting to resolve a therapeutic 
dilemma. Five patients with rapid supraventricu- 
lar rhythms that have failed to respond to digi- 
talis have been studied. After ini en in- 
travenous infusion of potassium chloride (100 mEq. 
/L.) with continuous monitoring of the electrocar- 
d@iogram, the patient is given 40 cc of one molar 
sodium lactate through the intravenous tubing ovey# 
@ period of 10 minutes. ‘The administration of 
hypertonic sodium lactate lowers the serum potas- 
sium concentration, thus potentiating the effect 
of the digitalis previously given. Should en in- 
crease in the number of premature beats occur or 
more definitive ectopic rhythms resulting from 
digitalis intoxication develop, the potassium in- 
fusion is restarted and continued until the elect- 
rocardiogrem returns to the pre-treatment control. 
If conversion to a normal sinus mechanism or an 
increase in the degree of A-V block in patients 
with 4 atrial flutter or fibrillation develops 
the for additional digitalis is qpperent. 


UPTAKE AND FATE OF C4 LABELLED GLUCOSE IN ISO- 


LATED PERFUSED RAT HEART. J, C. Shipp, L. Opie™, 
B, Leboeuf*, D 


2D. Challoner , and A. Freedlender”, 
Harvard Medical School, Boston. 


The purpose of the study was to examine certair 
factors influencing glucose metabolism by heart 
muscle, Net glucose uptake, lactate production 
and the incorporation of label from glucose-u-cl4 
(11 mM) into C02, glycogen and fatty acids were 
measured during perfusion of the isolated rat 
heart with a re-circulated Krebs bicarbonate 
medium, Under control conditions the net glucose 
uptake was 59+7 (s.e.) pM/gm wet wt/hr; the net 
lactate production was 80+8 yM/gm wet wt/hr. 
Recovery of the label showed 10,8+1.5 yiM as CO», 
2.184+0.65 as glycogen and 0,03 as fatty acid, 
[Insulin (0.1 y/ml) increased the glucose uptake 
by 50% without increasing the amount of label 
appearing as C02; the residual glycogen content 
and the labelled glycogen were slightly increased, 
In the presence of 0.5% human albumin and sodium 
palmitate (400 pM/L) glucose uptake was unchanged 
while the amount of label in C02 was reduced to 
less than 30% of the control value. In these 
perfusions over 50% of the fatty acid was ex~ 
tracted (uptake=11.2 pM/gm wet wt/hr). In con- 
clusion, free fatty acid in the medium as an 
alternate substrate does not affect glucose up- 
take but does produce a marked decrease in con- 
version of glucose to C02. These results suggest 
that the perfused rat heart may be an adequate 
system for the study of differential substrate 
utilization for the supply of energy to the myo- 
cardial cell, 


THE REPRODUCIBILITY OF CARDIAC OUTPUT MEASURE- 
MENTS BY THE INDICATOR DILUTION TECHNIQUE. 


Julian C, Sreoper,” Howard K. Papen, and 
Minti ee 
, ’ N. * 

In studies employing simultaneous cardiac out- 
put (CO) measurements by the indicator dilution 
(ID) method, wide discrepancies between the val- 
ues were frequently encountered. In order to 
assess the reproducibility of the ID measure- 
ment of CO, simultaneous indocyanine ID curves 
were obtained in 35 subjects following central 
injection and continuous arterial sampling by 2 
linear densitometers. Instrumentation errors 
were defined by a control group of 107 pairs of 
curves (1); subjects) over a wide range of CO with 
the 2 densitometers sampling from the same fen- 
oral artery needle or from separate needles in 
the radial and brachial arteries of the same ara, 
95% of the simultaneous CO determinations were 
within 2/50 ml. ("#2 SD) of the regression line 
relating the paired values. In contrast, when 
simultaneous measurements (159 pairs) were made 
from widely separated arterial sites (arm and 
thigh), 22 SD was 421,100 ml. 30% of the paired 
CO measures obtained from 2 extremities fell out- 
side the 95% limits of instrumentation errors 
established by the control group. This increased 
scatter is highly significant (P<0.001), Hyper- 
emia of the legs produced even greater scatter 
than rest (P<0,001). These data suggest that 
changes up to 1.1 liters (=2 SD) between succes- 
sive cardiac output estimations by the indicator 


dilution method may be due to instrumentation 
errors and other factors such as non-uniform dis- 
tribution of the indicator. 
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CEREBRAL HEMODYNAMICS AND OXYGEN UTILIZATION IN 
EXTREME OBESITY. William G. Smith* and James K. 
Alexander. Department of Medicine, Baylor Univ. 
College of Medicine, Houston, Texas. 

Measurements of cerebral blood flow and oxygen 
uptake by the nitrous oxide method have been made 
in 14 extremely obese subjects weighing 200 to 
376 lbs., and varying between 183% and 279% of 
the predicted ideal weight. The values obtgined 
for ml. blood flow/100 Gms. brain/min. (58 © 12) 
and ml. Oj uptake/100 Gms. brain/min. (3.1 é 0.7) 
were within the normal range, though the latter 
was somewhat low. Since increased body weight 
was not found to result in augmented brain weight 
the calculated values for ml. total cerebral 
blood flow/min. (809 £ 167) and ml. total cere- 
bral oxygen uptake/min. (43 # 8) were also with- 
in normal limits. However, cardiac output and 
body oxygen uptake were elevated in these sub- 
jects, so that the cerebral fractions of cardiac 
output and body oxygen uptake were reduced from 
the normal values of 16% and 21% to 13% and 16% 
respectively. Since mean systemic blood pres- 
gure was somewhat elevated in the majority of 
subjects, calculated cerebral vascular resis- 
tance tended to be slightly increased. Although 
somnolence was present in 1/3 of the subjects, 
no direct relationship was found between this 
symptom and the observed levels of cerebral 
blood flow and oxygen uptake. 





URINARY EXCRETION OF PATENT BLUE V AFTER INTRA- 
DERMAL INJECTION IN MAN. S.A.Threefoot. Dept. of 
Medicine, Tulane Univ., Research Laboratory, 
Touro Infirmary, New Orleans. 

During studies in which 0.1 ml.11% Patent Blue 
V was injected intradermally to visualize lymph- 
atics, PBV was observed to appear in the urine in 
measurable quantities. This suggested use of 
urinary excretion as an indicator of lymphatic 
uptake from interstitial spaces and transport to 
the venous circulation. -Studies of local spread 
of dye and cannulation of vessels containing dye 
demonstrated, however, that PBV was absorbed by 
venous capillaries as well as lymphatics and that 
excretory studies were indicative of capillary 
functions also. After injection, all urine was 
collected as voided in 58 experiments(22 control, 
13 CHF, 16 idiopathic or obstructive lymphedema, 
7 misc. disorders) until dye conc. was too low 
for spectrophotometry with a specially prepared 
blank for each sample. Controls excreted about 
10% of the injected dye in 24 hrs., 4 of which 
was excreted in the first 23 hrs., but all sub- 
jects with edema excreted less except when losing 
edema under treatment. Diseased subjects studied 
in nonedematous extremities and not beginning to 
develop edema acted like controls. Comparison 
of PBV excretion with that of PSP injected siml- 
taneously but intravenously, and correlation with 
the rates and areas of local spread of PBV, in- 
dicate that the principal factor in differences 
in urinary excretion by edematous and nonedema- 
tous subjects was not decrease in renal function, 
but decrease in the uptake and transport by the 
vessels at the site of injection. 
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BEHAVIOR OF PULMONARY EMBOLI IN THE DOG: PHYSIO- 
LOGIC AND ANATOMIC STUDIES. Stephen B, Sulavik,* 
Kenneth M. Moser and Peter C. Luchsinger. Cardio- 
pulmonary Lab., Mt Alto VA Hosp., Washington, D.O. 
Interest in thrombolytic agents has emphasized 
the need for study of the spontaneous course of 
thromboembolic events. This study was designed 
to evaluate the behavior of pulmonary emboli in 
the dog by serial measurements of the arterial- 
endtidal CO2 gradient and post-mortem examination 
of the pulmonary vascular tree. Fourteen dogs 
were studied. Six (Group I) were sacrificed 4-9 
hrs. after a thrombin-induced clot was released 
from a jugular vein segment. Eight dogs were 
sacrificed 24 hrs. after embolization. Four of 
these (Group II) had received a human fibrino- 
lysin-activator preparation intravenously after 
embolization; the other 4 (Group III), saline in- 
fusion. In all dogs embolization was followed by 
abrupt widening of the arterial-endtidal COo 
gradient. This gradient change represented an 
average increase of 35% in unperfused lung area. 
In Group I the widened gradient persisted through 
out the study and correlated with the finding of 
extensive residual clot. The gradient returned 
to or near pre-embolization levels after 24 hrs. 
in all Group II and 3 Group III dogs. Post-mortem 
examination disclosed significant residual clot 
in only one Group III dog, These studies indicate 
that (1) the arterial-endtidal OOo gradient 
accurately reflects the course of embolic pul- 
monary vascular occlusion; (2) the presence of 
intrinsic mechanisms in the dog for clot removal 
should be recognized in studies designed to 
demonstrate the effect of thrombolytic agents. 


COUNTERSHOCK AND MYOCARDIAL DAMAGE, 


G.C, Timmis*, F.C. Henderson*, T.J Regan 
and H.K. Hellems, Department of Medicine, 


Wayne State University, Detroit. 


Myocardial alterations incident to the use of 


a standard electric defibrillator were studied. 


Paired femoral artery and coronary sinus SGOT 
concentrations were measured in 9 dogs at 1 min 


intervals for 5 min., and 20 min. intervals for 
1 1/2 hr., following the application of a 60 cycle 


alternating current of variable voltage (150-450) 
for 0.15 sec. Single shocks even at 150 volts 
produced increases in coronary sinus SGOT in 1 
min,, with peak levels of 69 to 475 units in 1 hr. 
The elevated levels were incremental with volt- 
age used and correlated well with histologically 
demonstrated liquifaction necrosis. In other 
series of animals, SGOT elevation and myocar- 
dial necrosis was prevented by using larger 
electrodes, resistance-reducing electrode jelly 


or by applying the shock (up to 750 volts) to the 
chest wall. 


Nine control animals subjected to occlusion 


of the left anterior descending coronary artery 
(1.5 to 240 min.) showed no enzyme elevation 


{in 1 to 4 hr.) or myocardial necrosis upon 
which SGOT egress is apparently dependent. 


These findings indicate that direct cardiac 


shock even at allegedly safe voltages may pro- 
duce immediate and irreversible myocardial dam 
age. This can be prevented by reducing the re- 
sistance of the myocardial electrode interface 

or by external application of countershock. 
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EVIDENCE AGAINST AN EXTRAVASCULAR ALBUMIN SPACE 
IN EDEMATOUS PATIENTS. John Tuckman and Frank A. 
Finnerty, Jr. Dept. of Medicine, Georgetown U. 
School of Medicine and Georgetown Medical Div., 
D. C. General Hospital, Washington, D. C. 

Two hour arterial dilution curves of siml- 
taneously administered ri3l_ysa and cr>l. RBC in 
7 edematous patients with heart failure (group 1) 
and 6 edematous patients with renal. disease 
(group 2) were compared with curves of 7 normal 
patients (group Pi In all patients the direct 
plasma volume (I*-*) was significantly greater 
than the indirect plasma volume (Cr°*) with the 
first evidence of recirculation. In groups 1 and 
3 a) both isotopes book approximately the same 
time to complete the period of rapid mixing, 

b) the discrepancy between direct and indirect 
plasma volume increased at a constant rate which 
made the ratio between body and venous hematocrit 
the same. Phese data were interpreted to sig- 
nify that I did not leave the intravascular 
space and that the “extra” direct plasma was con- 
tained intravascularly in capillaries of lower 
hematocrit. The gyrervetions in patients in 
group 2 that a) I took longer than Cr 

complete the period of rapid mixing, b) red cell 
mixing at 2 minutes was normal and c) the body 

to venous hematogyit ratio was not constant, all 
suggested that I escaped the intravascular 
space. The not excessive direct plasma volume 

2 hours post injeggjon argued against extravas- 
cular escape of I » and suggested that the de- 
lay in mixing was due to temporarily closed off 
capillaries containing only plasma. 


THE NORMAL RST SEGMENT VARIANT. Richard He 
Wasserturger, William Alt} Dept. of Medicine, 
VA Hospital, Madison, Wisconsin. 
Electrocardiographic data on 5 adults exhibit. 
ing elevation of the ST segment greater than 1 mm 
in 2 or more of the precordial leads V3 through 
v6 is presented. This pattern has been referred 
to as the "normal RST variant." The salient 
features of this provocative electrocardiographic 
pattern ares 1) This normal variant occurs in 
approximately 1% of an adult population, and 
~lthough most commonly seen in the young adalt 
.2gro, presents in all age groups. This elevated 
segment usually persists over months to years 
with only slight variability. 2) The elevated 
ST segment shows a strong predilection for pre- 
cordial leads V3, Vl, and V5. 3) Contrary to 
previous reports, the elevated ST segment did not 
consistently return to the iso-electric line by 
the simple expedient of exercise. ) This 
variant was extremely susceptible to 10-15 secse 
of brief hyperventilation in that 16 of 2h 
patients so studied showe@ frank T wave inversion 
following hyperventilation in all leads present- 
ing the elevated variant. 5) Entirely similar 
T wave inversion was noted in 8 individuals 
following both brief hyperventilation and exercise, 
This requires re-assessment of the various exer- 
cise tolerance tests in the presence of a normal 
RST segment variant. This pattern has far- 
reaching clinical implications, for on occasion, 
it may simlate the injury phase of an active 
pericarditis or myocardial episode, and if seen 
in conjunction with the "juvenile pattern" may 
mimic the injury ischemic phase of an acute 
myocardial infarction. 


DEMONSTRATION OF A MAJOR CAUSAL ELECTROPHYSIO- 
LOGICAL FACTOR IN THE ELECTROCARDIOGRAPHIC 
PATTERN OF LEFT VENTRICULAR HYPFRTROPHY. Herman 
N. Uhley (intr. by Ray H. Rosenman). Mount 
Zion Hospital and Medical Center, San Francisco. 

Although electrocardiographic changes associ- 
ated with left ventricular hypertrophy have 
long been recognized, the underlying electro- 
physiologic mechanisms have not been clarified, 
Accordingly, transmembrane potentials, electro- 
grams, electrocardiograms, and vectorcardio- 
grams were recorded in series of renal hyper- 
tensive and control rats. The vector- and 
electrocardiograms exhibited significantly 
larger amplitudes in hypertensive rats. Al- 
though R wave voltages were not significmtly 
related to heart weights, a significant linear 
relationship was found between the same R wave 
veltages and the differences in heart weights 
from those predicted for normal rats of the 
same body weight. Indeed, the increased R wave 
voltage approximated 50 microvolts for each 
0.10 gram of increased heart weight under the 
conditions of the recording system. No differ- 
ences were noted in the transmembrane action 
potentials recorded in the two groups. On the 
basis of the observed findings it is concluded 
that the augmented QRS voltages in electro- 
cardiograms obtained from hypertrophied hearts 
may be engendered primarily by the increased 
muscle mass through which the advancing wave 
front passes during depolarization. No evidence 
was found of amy increase in the magnitude of 
the single cell voltages generated by the hyper- 
trophied heart. 


EXPERIMENTAL PRODUCTION OF CARDIAC LESIONS IN 
DOGS ON A LOW MAGNESIUM DIET. Joseph Wener, 
Reuben Schucher*, Abe Ma *, Reuben Friedman*, 
Baruh B. Motola*, W. Arthur Harland’ and Morris 
A. Simon*. Jewish General Hospital & Dept. of 
Physiology, McGill University, Montreal. 

Earlier investigators described cardiac and 
renal lesions in rats and calves on a Mg defi- 
cient diet. An experiment was undertaken to 
evaluate the effect of Mg depletion in puppies 
with respect to ECG, biochemical and pathologic 
alterations. Animals received an articifial 
diet, ad libidum; test group 1.8 p.p.m. Mg; con- 
trols had additional MgCl2 in food. Observations 
were recorded at weekly intervals. Mg was meas- 
ured by a modification of the Titan Yellow Method 
Test animals failed to grow, showed hair loss, 
inanition and died in tetany. Serum Mg concen- 
tration fell by 3 weeks and remained below 0.5 
mEq./L. until death (3 to 4 months). There was 
an associated increase in Serum Na and Cl, hypo- 
calcemia, and a variable increase in serum chol- 
esterol. No specific ECG changes have yet been 
noted. Autopsy revealed multiple focal areas of 
edema, hemorrhage, necrosis and necrotizing ar- 
teriolitis throughout the myocardium. There was 
no other organ involvement. Control dogs 
thrived, showed no biochemical or anatomical 
changes. Results indicate that Mg is essential 
for growth and survival in dogs and that dis- 
tinctive changes occur in the myocardium after 
Mg depletion. 
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BLOOD FLOW IN MILROY'S DISEASE. J. Edwin Wood, 
John R. Esterly* and Victor A. McKusick. Div. of 
Medical Genetics, Dept. of Med., Johns Hopkins 
University School of Medicine, Baltimore, and 
Dept. of Med., Medical College of Georgia, 
Augusta . 

Blood flow was measured in the involved legs of 
14 members of 4 families with chronic hereditary 
lymphedema or Milroy's disease. The results were 
compared with blood flows of normal and of edema- 
ttous legs. Blood flow was measured by the venous 
occlusion plethysmographic method with the patient 
recumbent and comfortably warm. The results are 
reported in ml./min./100 ml. of limb segment tis- 
sue (including that volume contributed by edema). 
Mean blood flow (MBF) of the 14 patients with 
Milroy's disease was 8.1, o 7.8, range 2.8-31.4. 
MBF of 11 normal subjects was 2.2, ¢6 1.2. MBF of 
3 patients with acquired lymphedema was 1.8, range 
1.1-2.2. MBF of 13 patients with other forms of 
edema was 2.1, o 1.3. MBF in Milroy's disease was 
significantly higher than that observed of normal 
individuals (p<.01) or of patients with other 
forms of edema (p<.02). The highest MBF observed 
in acquired lymphedema was less than the lowest 
observed in Milroy's disease. The edema of 3 
tients with Milroy's disease was dissipated by 
levation and compression. This resulted in a 
of MBF from 15.0 to 8.1, 14.9 to 4.7 and 
.1 to 8.4. It is concluded that in a sense 
tients with Milroy's disease have a chronic re- 
tive hyperemia which is secondarily accentuated 
but not caused by the edema. This high blood flow 
was not observed in other forms of equally exten- 
sive edema including acquired lymphedema. 









B100D VOLUME AND FAINTING IN NEPHROSIS, Hiroshi 
»* James Hopper, Jr. & ck.* 
Depts of Med., Radiology, & Cardiovascular Research 
Institute, U.C. School of Med., San Francisco, Calif, 
We and others have noted postural syncope in 
nephrotic patients, This could be due to (a) defi- 
cient blood volume, (b) rapid filtration of plasma 
fluid during standing, or (c)abnoraal cardiovascu- 
lar responses. Red cell volume (Vrbc) was measured 
with Crol or carbon monoxide in 72 nephrotics, all 
tut 7 of whom were edematous, The majority had goal 
renal function (creatinine under 1.6mgé or NPN un- 
der 4Omgé). Plasma and blood volumes ( Vpl;Wwb)wre 
calculated from cell volume and hematocrit (Hct ). 
Direct measurements of Vpl in 23 cases showed an 
average ratio, body Het/venous Het of 0.87 (range 
0.72 to 1.00). Predicted normal (pred.) volumes 
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ISOZYMES AND MYOCARDIAL INFARCTION. Felix Wréble- 
wski, Kenneth Gregory* and Carol Ross*, Sloan 
Kettering Institute, New York,& Ontario Agricul- 
tural College, Guelph. 

The diagnostic usefulness in myocardial infar- 
ction of blood enzyme changes is limited by the 
fact that other acute and chronic diseases may 
alter blood enzymes similarly. The five electro- 
phoretically distinct forms of human lactic de- 
hydrogenase isozymes and their characteristic 
distribution in human tissues appear to permit 
identification of changes in the plasma total 
lactic dehydrogenase activity (LD) which specif- 
ically reflects myocardial injury. The isozymes 
of LD in norma] human heparinized plasma present 
a characteristic pattern consisting of five iso- 
zymes, plasma LD1, LD2, LD3, LD4, and LDS. Unlike 
skeletal muscle, liver and spleen, human heart 
muscle contains an abundance of LDS. Examination 
of plasma from 15 patients with acute myocardial 
infarction reveals an increase in plasma LD5. Un- 
like total plasma enzyme activity, the increase 
in plasma LDS lasts for 8 to 15 days following 
coronary occlusion. Small infarcts and subendo- 
cardial infarcts elevate plasma LDS at times 
when total plasma LD may be within normal range. 
Plasma isozymes appear to provide a more spec- 
ific and sensitive method for the enzymatic con- 


firmation of the diagnosis of myocardial infarc- 
tion. 





were based on height and pre-edematous weight. Dee 
pression of Vroc was seen with surprising frequeny. 
In 55 cases, of whom 30 had normal renal function, 
Vrbc was ~68% to -11% pred. wb was within 210% 
pred. in 22 cases, low in 40(-4% to -12%)and high 
in 10(#11% to +42%). Hets failed to reflect even 
severe deficits or excesses of Vrtc. Tims, plasma 
volume often compensated partly or wholly for the 
deficit of cells in these cases of serious protein 
deficiency, Vpl was within 210% pred. in 32 cases, 
low in 21(-49% to -11%)and high in 19(+13f to +82%). 
During 15 mins of quiet standing, 10 cut of 14 hypo- 
volemic and 5 out of 10 normovolemic nephrotics 
fainted. (11 of 52 non-nephrotic subjects fainted.) 
The degree of hemoconcentration observed during 15 
mins was found to suggest deficient venoconstric- 
tive responses to standing, in the nephrotics. 
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CLINICAL AND CEREBRAL METABOLIC RESPONSE TO 
CARBON DIOXIDE AND DIAMOX IN HEPATIC ENCEPHALOP- 
ATHY. Jerome B. Posner* and Fred Plum. Div. of 
Neurology, Univ. Washington Sch. Medicine, 


* Seattle. 


Carbon dioxide has been recommended to treat 
alkalosis in hepatic coma. Since we observed 
deepened coma when cirrhotics inhaled COs, cere- 
bral blood flows (CBF) were obtained immediately 
before and during COp breathing. Six alert cir- 
rhotics and 8 cirrhotics with varying degrees of 
encephalopathy were studied; 11 normals and 4 
stroke patients served as controls. Blood gases 
were measured manometrically. A modified N20 
technique measured CBF. Blood ammonia was deter- 
mined by Seligson's method. Alert cirrhotics had 
respiratory alkalosis which increased progres- 
sively as encephalopathy appeared and worsened. 
Alert cirrhotics had normal cerebral oxygen up- 
takes (CMROp) which fell progressively as enceph- 
alopathy appeared and worsened. Five percent CO0p 
produced no clinical or CMROp deterioration in 
alert cirrhotics or controls. However, cir- 
rhotics with encephalopathy significantly de- 
creased their CMROp while inhaling C02. The 
arterial blood ammonia and cerebral ammonia up- 
take decreased during COp breathing. Diamox, 

2.0 Gas. intravenously, raised tissue PCOp and 
produced in hepatic encephalopathy clinical and 
metabolic deterioration similar to COp breathing. 
It is postulated that in hepatic encephalopathy, 
blood alkalosis is compensatory, protecting 
rather than impairing brain function. 


INFLUENCE OF ANALGESICS ON SERUM ENZYMATIC 
ACTIVITY. J. Edward Berk, Harcourt Harris*, 
and Benjamin Pringle*. From the Departments 
OF Medicine and ReSearch, Veterans Adminis- 
tration Hospital, Dearborn, Michigan and the 
Departments of Medicine, Sinai Hospital of 
Detroit and Wayne State University College 
of Medicine. 


The growing importance of clinical enzymology 
e 


makes it important to know the degree to which 
the commonly used serum enzymes may be influ- 
enced by factors other than disease processes 
per se. The study to be reported is concerned 
with the influence of several commonly employed 
analgesics on the activity of serum amylase, 
serum lipase, and certain other serum enzymes. 
Hospitalized patients who were free of obvious 
hepatic, digestive or cardiac disease and who 
denied excessive use of alcohol were selected 


SUCCESSFUL USE OF MEGIMIDE AND DAPTAZOLE IN 
BARBITURATE INTOXICATION. William F. Haynes, Jr, 
(intr. by James G. Hilton). Dept. of Medicine, 
St. Luke's Hospital, New York. 


Seven cases of barbiturate intoxication were studied, 
Three were treated by general supportive methods. Four 
were given beta-ethyl-beta-methylglutarimide (Megi- 
mide) and 2:4 diamino-5=phenylthiazole (Daptazole). 
Level of intoxication on admission was clinically graded 
from stage | (mildly sedated), to stage V (deep coma, 
loss of reflexes, circulatory &/or respiratory depression), 
Conservatively treated cases were composed of intoxi- 
cation stages V, IV, Ill, and required 44, 22, and 8 
hours respectively to reach recovery (stage |). The 
other 4 cases received Megimide 50 mg. intravenously 
every 5 minutes. Two of these also received Daptazole 
15 mg. every 15 minutes. Stages of intoxication of the 
4 cases were V, V, V, and Ill and required 2, 100, 240, 
and 2 minutes respectively before recovery. The first 
of these latter cases needed additional Megimide 7 hours 
after initial treatment due to relapse, with a resulting 
prompt recovery. Megimide is a barbiturate antagonist 
while Daptazole stimulates the respiratory center and is 
a weak barbiturate antagonist. Cases treated with Megi- 
mide and Daptazole exhibited dramatic recovery as com- 
pared to those under supportive care. 


for study. Determinations were made in each 
case of the levels of serum amylase, lipase, 
alkaline phosphatase, glutamic oxalacetic trans- 
aminase, glutamic pyruvic transaminase, lactic 
dehydrogenase, leucine aminopeptidase and 
bilirubin. These were made before and at inter- 
vals after the parenteral administration of 
saline, Demerol, codeine, and morphine. Each 
subject served as his own control. Basal pre- 
injection values were determined the day before 
and the morning of each series of studies; post- 
injection values were determined at 2, l, 6 and 
2h hours. The results obtained to date would 
suggest that in these subjects, the influence 
of these analgesics in the doses given on the 
activities of the serum enzymes studied is 
minimal, occasional, unpredictable, and usually 
confined to a single enzyme. 
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STUDY OF SERUM PROTEINS AND SEROLOGIC REACTIONS 
Iv RELATIVES OF PATIENTS WITH S.L.E. Gerald P. 
Rodnan garet J. hiaclachlan*, and Alice S. 
Creighton. Dept. of Medicine, Univ. of Pitts- 
burgh, Pittsbur.h, Pa. 

The present investi,ation has been designed to 
explore the familial nature of S.L.E. through the 
systematic study of 59 close relatives (parents, 
siblings, offspring) from the kindreds of 17 
patients with overt disease. Clinical examination 
has yielded at least 7 instances (in 6 families) 
of additional major rheumatic disease - S.L.E. - 
2, apparent “rheumatoid arthritis" - 4, and dis- 
coid L.E. - le Serum proteins: Definite hyper- 
amma,lobulinemia (concentration sreater than 
2S.D. above mean value noted in 50 healthy sub- 
jects - 0.95 + 0.22 Gm.s) was found in 12 rela- 
tives (20%); 8 more (14%) had levels of 1.17 - 
1.39 Gm.% Latex fixation reaction: Positive 
tests were encountered in four individuals, two 
of whom have had recurrent polyarthritis; two 
others are free of rheumatic disease. LE cell 
reaction: There were three positive tests, two 
from relatives with clinically apparent S.L.E. 
and one from a healthy individual. Of interest 
were the high incidence of tart cells (13,or 23%) 
and/or erythrophagocytosis (12,or 21%) - the sig- 
nificance of which remains to be determined. 
Three BFP reactions also were present. There 
were, in all, 17 subjects from 11 families with 
one or more major abnormality, a finding which 


raises the possibility of an important heredito- 
familial factor in this disease. 







































INTRADERMAL SKIN TEST IN SYSTEMIC LUPUS ERYTHEMA- 
TOSUS. Claude Bennett* and Howard L. Holley. 
Department of Medicine, Medical College of Ala- 
bama and V.A. Hospital, Birmingham, Alabama. 
Recently there have been several reports of 
factors in the serum of patients with systemic 
lupus erythematosus (SLE) which produce serologi- 
cal reactions with various nuclear components. 
Specific reactions have been found with DNA, 
nucleoprotein, and histone. Therefore, the ques- 
tion has been raised as to whether or not these 
factors represent circulating autoantibodies 
against nuclear material. It was felt that an- 
other interesting approach to this problem would 
be a study of intradermal hypersensitivity by the 
use of white blood cells as the test substance. 
These were injected intradermally at concentra- 
tions of 500,000 cells/mm>. Control injections 
consisted of (1) saline suspension of red blood 
cells and (2) a 4% dextran solution--the medium 
which had been used to separate the white cells. 
Positive reactions against WBC have been obtained 
in 85% of a series of 15 SLE patients. They have 
been negative in patients afflicted with other 
diseases including rheumatoid arthritis. These 
reactions usually develop at about 12 hours after 
injection and consist grossly of erythema and in- 
duration. This time of reaction is somewhat short 
for the classical type of delayed hypersensitivity 
ssindeed, it has usually disappeared by 72 hours. 
Biopsy of the reaction site shows only a non- 
specific inflammatory process with round cell in- 
filtration. Although this test may only reveal a 
Non-specific reaction to tissue injury, it may 


Serve as a useful diagnostic test in the ‘connec- 
tive tissue group of diseases. 
































































































NATIONAL MEETING * CONNECTIVE TISSUE 


CONNECTIVE TISSUE 


THE EFFECT OF GRISEOMJLVIN IN ACUTE GOUTY ARTH- 
RITIS. R. Slonim*, D. Howell, and H. Brown*, 
Dept. of Medicine, Arthritis Section, University 
of Miami School of Medicine, Miami, Fla. 

A new fungistatic antibiotic, griseofulvin, 
was noted to have a resemblance to colchicine in 
regard to structural formula and interference 
with cellular division as well as purine metabo- 
lism. Griseofulvin was used to treat 16 epi- 
sodes of acute gouty arthritis in 1) patients. 
Eight to 12 Gm. of griseofulvin were given over 
48 hours. In 10 trials complete remission was 
obtained by 12 to 2; hours without toxic side 
reactions. Pain, stiffness, erythema, heat, and 
swelling diminished greatly or disappeared during 
this period. Five patients who had responded 
poorly to colchicine were then tested by admini- 
stration of griseofulvin and only slight or 
moderate response was obtained. Photofluoromet- 
ric assay in 2 patients revealed peak serum 
levels of griseofulvin at 8 hours of 6 and 9 
#g- perml. The results suggest a specific 
action of griseofulvin in acute gouty arthritis. 
If this agent and colchicine act at the same 
biochemical site in production of the antiarth- 
ritic response, similarity of chemical structure 


in ring one and three may provide a clue to the 
active groups. 


CHARACTERIZATION OF RHEUMATOID STATES BY STUDY 
OF ANTINUCLEAR FACTORS. Paul Calabresi, George 
Friou and Stuart Finch, Dept. Int. Med., Yale 
Univ, School of Med., New Haven, Connecticut. 

To quantitate and compare the antinuclear fac- 
tors present in sera of some patients with rheuma- 
toid arthritis (R.A.), affinity for whole human 
leukocyte nuclei was tested by the fluorescent 
antiglobulin technique and reactions with colt 
thymus nucleoprotein were measured by the 133 
labeled antiglobulin method, L.E. cell induction 
tests, latex fixation and sensitized sheep cell 
agglutination titers were also obtained on each 
serum, 

A selected group of patients with longstanding 
rheumatoid arthritis, splenomegaly, and leukopen- 
ia (Felty's syndrome) were studied, All these 
sera reacted with whole nuclei. In all but one 
antinucleoprotein titers were also positive but 
at lower levels than those usually seen in sys- 
temic lupus erythematosus. In most cases L.E. 
cell tests were negative. 

To compare these patients with an unselected 
group, sera were obtained from 50 consecutive 
clinic patients with R.A. Of these sera 17 (33%) 
yielded positive tests with whole nuclei, Five 
of these (10% of the total) reacted with nucleo- 
protein, and L.E. cell tests were positive in 3 
of these 5. The patient with the highest level 
had clinical evidence of vasculitis. 


These findings suggest that circulat anti- 
nuclear factors in R.A, are present more frequent- 


ly in patients with longstand disease and that 
certain correlations may exist between the clini- 


cal and laboratory manifestations encountered and 
the nature or levels of these factors present. 
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IN VITRO EFFECTS OF PENICILLAMINE DERIVATIVES ON 
RHEUMATOID FACTOR. Margaret Henry* and Howard L. 
Holley. Department of Medicine, Medical College 
of Alabama, Birmingham, Ala. 

Sera containing high titers of rheumatoid fac- 
tor as measured by the whole serum latex fixation 
method of Singer and Plotz have been treated with 
gradient molar concentrations of 3 variants of 
penicillamine, a sulfhydryl containing compound 
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QUANTITATION OF ANTINUCLEAR FACTORS IN SYSTEMIC 
LUPUS ERYTHEMATOSUS: RELATION TO DISEASE ACTIVITy 
AND TREATMENT, E. Mandema* and V.E. Pollak. Dept, 
Med., Presbyterian-St. Luke's Research and Educa- 
tional Hospitals, Univ. of Illinois, Chicago. 
SLE serum contains antinuclear and anticyto- 
plasmic factors. These were quantitated to study 
their significance in the natural history of SLE 
and to assess response to various drugs. Fresh 
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previously shown to dissociate various macroglobu- 
lins, including rheumatoid factor. D-1 penicilla- 
mine, N-acetyl penicillamine, and d-penicillamine 
have been used in these studies. It has been dem- 
onstrated that when each of these compounds is 
added to sera with known high titers of rheuma- 
toid factor so that a 0.05 molar concentration 
results, the serological titer will be signifi- 
cantly reduced or disappear entirely after stand- 
ing at room temperature for 2 hours or after in- 
cubation in a water bath at 37°C. for only 30 
minutes. Thus incubation enhances this effect. 
D-penicillamine seems slightly more active than 
either the d-l or N-acetyl forms but this differ- 
ence does not appear to be significant. An ultra- 
centrifuge pattern obtained on one of these sera 
showed definite 22S and 19S peaks. When a d-1 
penicillamine solution was added to this serum so 
that a concentration of 0.05 molar resulted, the 
22S peak disappeared after incubation at 37° for 
30 minutes and also after standing at room tem- 
perature for 2 hours. The serological titer of 
this serum, which was 1:163,840 in the untreated 
control, also became negative under both these 
conditions, These studies are being continued to 
determine the characteristics of treated sera 
after removal of penicillamine by dialysis. 


unfixed buccal mucosal smears were incubated for 
90 minutes with serial dilutions of serum; then 
washed, incubated for 30 minutes with fluorescein 
conjugated antihuman gamma globulin, and examined 
with the U.Y. microscope for specific nuclear and 
cytoplasmic fluorescence. 13 sera were examined 
in duplicate. 3 of 20 normal sera were positive 
(maximum titer 1:2). 10 of 33 sera from diseases 
other than SLE were positive. Titers > 1:2 were 
found in scleroderma anid hepatitis with hyper- 
gammaglobulinemia. Results on 97 sera from 9 
patients with SLE: neg. or 1:2, 13 sera; 1: to 
1:16, 31 sera; 1:32 to 1:128, 23 sera; 1:256 to 
1:102h, 24 seras>1:102), 6 sera. “ood correlation 
between titers and clinical activity was found, 
There was no definite correlation between gamma 
globulin levels and titers of antinuclear factors, 
Significant falls in titer occurred in 10 patients 
treated with 0-60 mg. prednisone daily. Three 
patients, well on maintenance therapy, had exacer 
bations accompanied by sharp rises in titers, 
which then fell with prednisone induced remission, 
Evidence of anticytoplasmic factors was found 
repeatedly in sera of 7 patients with SL&. They 
were not demonstrated in 2 other patients with 
SLE, or in 53 sera from healthy subjects and 
patients with other diseases. 
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THE ACID MUCOPOLYSACCHARIDES OF ADIPOSE TISSUE. 
J. Earle ‘hite. Dept. of Medicine, VA Hospital 
and Duke University Medical Center, Durham, N. C. 
Interest in the concentration and spectrum in 

adipose tissue of acid mucopolvsaccharides (AMP) 
native to connective tissue in general stems from 
reports that the AMP heparin will bind basic poly- 
peptides such as ACTH, a hormone known to affect 
adipose tissue. Estimates of adipose tissue AMP 
were obtained first from total and differential 
hexosamine and carbazole values on the acetone- 
defatted, dried epididymal fat pads (EFP) of 6 
Osborne-Mendel rats after 15 hours hydrolysis in 
2 N NCL. Total hexosamines were 6.8280.385(S.E.) 
g/vg fat-free dry weight; carbazoles 1.310.110. 
Calactosamine/glucosamine ranged 0.094 to 0.224. 
Second, the EFP of 14 rats were similarly de- 
factted and dried, weighing 513.1 mg. Enzymatic 
digestion and separation by the method of Schil- 
ler yielded 0.873 yg. carbazole reactive material 
/ig. dry wgt. Allowing for an expected 33% loss 
in study II, carbazole values with the 2 methods 
asreed closely. Separation of 4MP by the Schiller 
rnethod revealed 46% carbazole reactive material 
in the hyaluronic acid fraction, 34% as chondroi- 
tin sulfate, and 20% as heparin. A small amount 
of hexose detected by anthrone contaminated each 
fraction. After correction for hexose, carbazole/ 
orcinol ratios were 1.03, 0.90, and 1.15 respec- 
tively. The 3 groups of AMP therefore appear to 
exist in adipose tissue although their concentra- 
tion does not account for most of the hexosamine 
present. Further attempts to characterize each 
fraction are in progress. 


A MECHANISM FOR ALLANTOIN PRODUCTION IN MAN, 
James B. Wyngaarden and R. Rodney Howell*. Duke 
University Medical Center, Durham, N. C. 

Studies by others have shown that a small 
amount of allantoin is produced from labeled uric 
acid in man, despite the absence of uricase, and 
that intestinal bacteriostasis sufficient to re- 
duce uricolysis to a negligible process does not 
significantly depress production of radioallan- 
toin. Allantoin is a product of peroxidation of 
uric acid, a process catalyzed by hemoproteins. 
We have studied the mechanism of this reaction, 
employing methemoglobin (MHgb) and H202, although 
peroxidases, cytochromes and hematin are also ef- 
fective catalysts. The initial reaction is be- 
tween MHgb # H202, probably forming MHgb-per- 
oxide. Uric acid is then oxidized by MHgb-per- 
oxide by an hydroxyl free radical mechanism. 

Fep*** (OH)~ + H202 ——» Fe,***(OOH)” + #0 

Fep*** (OOH)” —_» Fe,*#** (0)= + OH® 

Uric acid - HY -e" H20 —» Hydroxyuric acid 

Hydroxyuric acid ~ e~ + OH® t€» Dihydroxyuric 

acid - - - ®> Allantoin 

Fe, **** (0)? ¢ HY 4 & ——> Fe, *** (0H)” 

Evidence for generation of OH® was obtained by 
observing photoluminescence of luminol in the 
presence of MHgb and H202; uric acid was an 
effective competitor for OH° in this reaction 
providing strong evidence for the radical mechan- 
ism of allantoin production. Since hemoproteins 
are abundant in human tissues and small amounts 
of H202 are formed, allantoin in man (about 10- 
20 mg/day) may derive from the reaction discussed 
above. 
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Dept. of Surgery, Boston University School of 
Medicine, Boston, lass, 

This study was undertaken to deterrine the 
source of the elevated serum amylase in acute 
mechanical small bowel obstruction, A group of 
dogs were subjected to acute mechanical small 
bowel obstruction, both high and low, Wicro- 
scopic examination of the pancreas of each of 
these dogs showed changes consistent with mild 
interstitial pancreatitis. Another group of 
dogs were subjected to total pancreatectomy and 
were allowed to recover from this operation. 
Approximately 10 days after the first operation, 
intestinal obstruction was created in the low 
jleum in 5 dogs and in the high jejunum in 5 
other dogs. Frequent blood samples were drawn 
to determine increased amylase activity. In the 
group with high jejunal obstruction, there was 
no significant rise in serum amylase, In the 
group with low obstruction, only one dog showed 
a significant rise in the amylase activity. At 
autopsy, this dog had gross peritonitis from 
miltiple bowel perforations, This study indi- 
cates that the source of the rise in serum 
amylase activity in the presence of acute 
mechanical small bowel obstruction is the 
pancreas. 


THE TREATMENT OF POST-GASTRECTOMY WEIGHT 
LOSS WITH TWO NEW ANABOLIC AGENTS. Donald 
Berkowitz. Albert Einstein Med. Center and Hahnemann 
Med. Col., Phila. , Pa. 

Weight loss following sub-total gastrectomy occurs in 
more than 50% of all cases and is frequently difficult to 
treat. The recent use of various anabolic agents in this 
condition has indicated that they may be effective in 
restoring weight in these individuals, thus offering 
another approach in management. The present report 
summarizes the results of treatment with two new anabol- 
ic preparations, 2-hydroxymethylene, 17-alpha methyl 
dihydrotestosterone (I) and 2, 17 dimethyl dihydrotestos- 
terone (II) of 2 groups of 10 patients each with post- 
gastrectomy malnutrition. 

The dosage used was 7.5 mgms. daily over a 3 month 
period of therapy. Weight gain occurred in each patient, 
the average after 3 months being 8 pounds with | and 9 
pounds with Il. Androgenic effects of the medication 
were not observed and edema did not occur in any case. 
Liver function tests showed no changes during the course 
of treatment except for the appearance of positive flocc- 
ulation tests in several patients which reverted to normal 
in spite of continued administration of the drugs. In 
several cases with hypercholesterolemia initially, a sig- 
nificant decrease in the blood cholesterol occurred 
during treatment. 

Further trials with both of these agents in malnutrition 
states appear to be indicated. The data also suggest that 
androgens may play some role in the management of 
metabolic fat disorders. 
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FAMILIAL HEMOCHROMATOSIS: COMPARISON OF DIAG- 
NOSTIC PROCEDURES IN SEVEN SIBLINGS WITH LIVER 
BIOPSY FINDINGS. Irving B, Brick**and Charles 
E, Rath, Dept. of Medicine, Georgetown University 
School of Medicine, Washington, D. C. 

The results of evaluation of 7 siblings of a 
man who died with hemochromatosis indicated pres- 
ence of iron storage trait, markedly variable in 
degree, in each. Liver biopsy revealed hepatic 
iron to be present in each, with 2 siblings 
having cirrhosis and one reriportal fibrosis. 
Overt diabetes was present in only one and he had 
cirrhosis. However, oral glucose tolerance tests 
were abnormal ir all. Liver function tests were 
only abnormal in the 2 with cirrhosis. Serum 
iron and unsaturated iron-binding capacity ‘UI8C) 
determinations revealed abnormalities in the 5 
male siblings. Liver biopsy would appear to be 
the most certain diagnostic technique to detect 
the earliest manifestation of the condition 
since hepatic iron was noted in the 2 females 
despite normal serum iron and UIBC values. The 
abnormality in glucose tolerance tests occurred 
with histological findings of variable degree, 
fron minimal iron deposition to fully developed 
cirrhosis. Apparently the advancement of the 
liver disease in hemochromatosis is not related 
to the development of diabetes. 


FORMIMINOGLUTAMIC ACID (FIGLU) EXCRETION IN HE- 
PATIC CIRRHOSIS. *Frank C. Carter, “Gertrud 
Schaffner and *«Paul Heller. VA West Side Hosp., 
and U. of I11., Dept. of Med., Chicago. 

Urinary FIGLU excretion appears to depend on 
folic acid deficiency. Recently, however, methi- 
onine has been reported to abolish increased ex- 
cretion in folic acid deficient rats. FIGLU ex- 
cretion with histidine loading, was increased in 
21 of 22 patients (pts) with hepatic cirrhosis 
of varying severity with and without anemia. In 
7 control subjects it was normal. Excretion was 
reduced to less than 50% In 14 pts by the simul- 
taneous oral medication of 60 mg. of foilic.acid 
daily for 2 days. In 4& pts it was only moder- 
ately reduced and in 3 it was not corrected. 
Parenteral folic acid failed to reduce FIGLU ex- 
cretion in 2 of the latter. Methionine was in- 
effective also. The FIGLU excretion was highest 
In 1 patient with nonaddisonian megaloblastic 
anemia, but in others neither the severity of 
anemia nor of the cirrhosis could be unequivo- 
cally correlated with the degree of initial FIGLU 
excretion. During the course of clinical im- 
provement FIGLU excretion disappeared or dimin- 
ished significantly in all pts in whom the tests 
were repeated. Increased FIGLU excretion appears 
to be chiefly the result of folic acid deficiency 
Methionine was not corrective in those individ- 
uals in whom folic acid was ineffective. It Is 
possible that deficiency in FIGLU. transferase or 
folic acid reducing enzymes exists in some pts 
with alcoholic cirrhosis of the liver. 
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THE EFFECT OF VARIOUS ANTICOAGULANTS ON THE BLOOD 
AMMONIA DETERMINATION. ‘ Harold 0 Conn. Medical 
Service, VA Hospital, West Haven, Conn. 

Different brands and concentrations of commer- 
cial heparin solutions, which vary widely in am- 
monia content, have been shown to increase blood 
ammonia values artifactually in accordance with 
their ammonia content. This {nvestigation was 
undertaken to evaluate the effects of other anti- 
coagulants on blood ammonia levels as measured by 
the Seligson-Hirahara method, Each anticoagulant 
was studied by 4 series of ammonia determinations 
on 25 blood samples, each of which was anticoagu- 
lated with both a standard heparin solution and 
the anticoagulant (ammonia-free) being evaluated, 
No significant difference was observed between 
heparin and EDTA, Slightly higher blood ammonia 
values (0-l10ug.%) were observed with sodium 
citrate, or when unanticoagulated blood was 
studied, Moderate increments (10-20ug.%) oc- 
curred with sodium or potassium oxalate, Large 
increments (> 20ug.%) were observed with sodium 
fluoride, These anticoagulant-induced elevations, 
which were independent of the amount of anticoagu- 
lant employed, appeared to increase as a function 
of time after shedding, Although the mechanisms 
are unknown, these observations are consistent 
with the hypothesis that after the shedding of 
blood there occurs 4 small progressive increase 
in ammonia concentration which may be inhibited 
by some anticoagulants, unaffected by some, and 
potentiated by others, 


EFFECT OF CORTICOSTEROIDS ON GASTRIC CYTOLOGY AND 


HISTOLOGY IN HUMANS. G. B. Glass**, H. E. Nie- 
burgs*, A. L, Hitzelberger® and H. Telatar*. 
(Gastroenterol. Research Lab., Dept. of Med.,N.Y. 


Med. Col & Cytology Lab., Mt.Sinai Hos.,N.Y.,N.Y. 

In a study of the mechanism of gastric distur- 
bances incident to steroid treatment, the gastric 
exfoliative cytology, histology of gastric mucosa 
obtained by suction biopsy and gastric secretory 
function were studied in 15 arthritis patients 
during 1 or 2 six-week courses of therapy with 
150 mg. dexamethasone or 1 Gm. prednisolone. Af- 
ter several weeks of therapy in all cases except 
one, gastric cytology revealed changes in the ex- 
foliated cells, characterized by decrease in 
amount of nuclear material and increase in nucle- 
ar size. The nuclear material during therapy, 
when stained with Feulgen reagent, in many cases 
showed a fine network, which in tne case was also 
encountered prior to treatment. Suction biopsy 
of the gastric mucosa after 3 weeks of steroid 
treatment revealed abnormalities in the PAS 
staining and in the appearance and height of the 
surface epithelium and the overlying mucous layer 
indicative of some alterations in the mucosal 
barrier. During the first, second or both cour- 
ses of steroid, titrable acidity rose markedly 
in only 2 out of 15 cases, "cathepsin" on 3, and 
pepsin in 5. The cytological and histological 
changes did not correlate with those in the se- 
cretory pattern of the stomach. The alterations 
in the cytology and histology of gastric mucosa 
under the effect of corticosteroids may be of 
some significance in the pathogenesis of steroid 
ulcers. 


THE NEURAL, PHARMACOLOGIC AND HORMONAL INFLUENCES 
ON THE MICROCIRCULATION OF THE SDMACH. Horacio 
Dolcini#, Isidoro Zaidnan* and Seymour J. 3 
Harvard Medical School and Peter Sat Brighan 
Hospital, Boston, Massachusetts, 

The blood content of the gastric mucosa was 
evaluated quantitatively in rats by densitometric 
measurement of the India ink content of the 
mucosa following the intra-aortic injection of 
India ink in the living animal. Animals in- 
jected after laparotomy alone showed a very 
sparse accumulation of India ink in the mumsa 
(1.9 Densitometer Units), A marked filling of 
the mucosal capillary bed was observed after 
splanchnic anesthesia (9,2 BU.) which was in 
creased further by splanchnic section (22.3 D.¥,), 

An aortic by-pass procedure utilizing a poly 
ethylene catheter through which India ink could 
be injected 1 to 15 days later was developed, 

An increase in the gastric mucosal India ink 
content was observed following the administration 
of ACTH (10.1 D.U.), serotonin (22.4 DU), 5 
hydroxytryptophan (11.3 D.U.) and mecholyl (12,0 
DU.) as compared with the control (6,1 D.U.). 

A decrease in the mucosal India ink content was 
noted after adrenalectomy (1.2 D.U.) and epin- 
ephrine (he7 D.Ue)eo 

These studies suggest that the bloodless 
mucosa occasionally observed at surgical ex 
ploration in instances of proven gastric bleed 
ing immediately prior to surgery may be ex- 
plained by the shunting of the blood away frm 
the mucosal capillaries during surgical explore- 
tion under sympathetic influences, 


LIPID METABOLISM IN OBSTRUCTIVE JAUNDICE. A.R, 
Hennes, T.W. Redding*, R.H. Furman. V.A.H. and 
MRF. v. of Okla. Med. Sc. Okla. City, Okle 
We have studied synthesis and removal of various plas- 
ma lipid fractions following administration of 1-C-14 ace: 
tate or U-C=14 glucose to 3 patients with obstructive jav- 
ndice. Upids were fractionated on silicic acid columns, 
One patient had total cholesterol of 750 mg.%, 600 mg. 
% free. One had total of 430 with 300 mg.% free. One 
had total of 450 with 130 mg.% free. All showed defin- 
ite decrease in incorporation of C-14 into free cholesterd 
most strikingly when % of free cholesterol was elevated. 
Activity in triglycerides was 1/5-1/20 of normal. Dis- 
appearance of radioactive free cholesterol and triglyce- 
ride from plasma was greatly slowed. Esterification of 
cholesterol was more rapid and direct than normal in pat- 
lents with low % of ester cholesterol. In 1 with 600 mg. 
% free almost no free C-14 cholesterol appeared in plas 
ma and activity in ester cholesterol was 10-50 times 
greater than in free. The usual precursor-product re- 
lationship between plasma free and ester cholesterol was 
not seen. Ester cholesterol turned over extremely rapid- 
ly in this subject, dropping from peak at 6 hrs. to almost 
undetectable activity at 24 hrs., when activity is nor- 
mally rising. Esterification of cholesterol was normal 
or questionally decreased in the patient with normal % 
of ester cholesterol. We conclude that synthesis and re- 
moval of plasma free cholesterol and triglyceride is slow- 
ed in biliary obstruction with hypercholesterolemia. 
Tumover of ester cholesterol may be increased when ratic 
of free to esterified is increased. 
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BILE ACID METABOLISM FOLLOWING NICOTINIC ACID AND 
PAXAeANINOBENZOIC ACID, M.Z. Hodes and Robert B, 


Failey, Jr. Department of Medicine, Indiana Univ. 


School of Medicine, Indianapolis, Indiana. 

Cholesterol in man is excreted in large measure 
as bile acids, The bile acids are initially con- 
jugated by the liver either with clycine or tau- 
rine, and as such they pass into the intestine to 
underzo further modification prior to eventual 
excretion, Interest in the conjuzvation pattern of 
the bile acids in man was stimulated because a 
survey of various animal species indicated that 
taurine conjugation tended to predominate in spe- 
cies relatively "resistant" to atherosclerosis. 
In adult man zlycine predominates in about a 3:1 
ratid. 

Bile obtained by duodenal aspiration has been 
analyzed for its bile acid content, Nicotinic acid 
in therapeutic dosage in 6 subjects has resulted 
jn a conjucation pattern of 61% glycine, 39% tau- 
rine corpared with controls of 78% glycine, 22% 
taurine. Para-aminobenzoic acid in a single dose 
of 8 Gm. was administered with the intent of con- 
yertinz free clycine to para-aminohippurate. Fol- 
lowing this medication in 10 subjects bile acid 
conjuzation showed 49% zlycine, 51% taurine com- 
pared with controls of 705 zlycine, 30% taurine. 

Serum cholesterol levels were not followed in 
conjunction with these bile acid studies, In a 
separate croup of 10 patients studied over a pe- 
riod of 1) days, administration of para-aminoben- 
zoic acid at 8 Gm, daily resulted in a fall of 
9,58% in mean serum cholesterol levels (p=¢ .005 
and> ,001). 
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BILE, AN INHIBITOR OF VITAMIN B-12 ABSORPTION 
Honska, W. L., Driscoll, T.B.* and Johnson,P.C. V.A. 
Hospital, ity, a. 

Though vitamin B-12 is readily dialyzible, physiolo- 
gical absorption in the small intestine requires intrinsic 
factor activity. Something may exist in food or intestinal 
secretions which inhibits, perhaps by binding, passive ab- 
sorption of B-12 by dialysis. Fasting of gastrectomized or 
P A patients does not increase B-12 absorption, so it is 
possible that intestinal secretions themselves inhibit B-12 
absorption. Bile binds B-12 but it is not known whether 
this binding inhibits absorption. Using an in vivo rat 
assay, we have estimated B-12 absorption by instilling 
-03 microgms. of Co-60 B-12 into the duodenum and mec= 
suring liver radioactivity 6 hours later. The duodenum is 
ligated just above or below the bile duct to free the intes- 
tine of bile and/or gastric juice. Using groups of 20 rats, 
the upper tie control liver uptake was 270 + 20 counts per 
minute (mean + SE) and 500 + 18 for those with a lower 
tie. Instillation of 0.5 ml. of rat bile, to rats with a 
lower tie reduces the control to 367 + 34, but gastric 
jyice 0.5 ml. plus 0.5 ml. bile returns this to control 
values 521 + 22. Gastric juice instilled into these with 
an upper tie increases uptake to 418 + 22, a value similar 
to the lower tie control while addition of bile decreases it 
to 175 + 14, We conclude that bile in the small intestine 
inhibits B-12 absorption and absorption can be returned to 
normal by addition of whole rat gastric juice. Intrinsic 
Eactor activity is necessary to prevent bile from inhibiting 
8-12 absorption. 





































































































STEATORRHEA INDUCED IN MAN BY MEANS OF BILE 





ACID SEQUESTRANT. Sami A. Hashim*, Stanley S. 
Bergen and Theodore B. Van Italie. Dept. of Merial ng 
t. e's Hospita t. © ition Sciences, 








Columbia Univ., New York. 

Bile acids are believed necessary for efficient digestion 
and absorption of fats. Thus, an agent capable of bind- 
ing bile acids in the intestinal tract might be expected to 
induce steatorthea. To test this proposition, an anion 
exchange resin with bile acid sequestering properties 
(MK 135) was administered to four volunteer subjects 
aged 24-26 yrs. To ensure constant intake all subjects 
were maintained on formula-type diets for 5-6 weeks in 
amounts providing 40 cal./Kg. body weight/day. During 
a 10 to 14 day experimental period, MK 135 was admin- 
istered four times daily as a liquid suspension (0.25 Gm. 
resin/ml.). Two subjects were given 60 ml. /day and two 
received 120 ml./day. Each experimental period was 
preceded and followed by a control period, usually last- 
ing 2 weeks. Frank steatorrhea occurred in the two sub- 
jects receiving the larger doses of resin. Values for 
mean fecal fat excretion (Gm. /day) for these subjects 


were as follows: 

































































Period | Period II (Exp.) Period II! 
3.0428 12.7 4.5 2.942.4 
2.01.2 10.2+3.6 2.01.1 














It is concluded that use of bile acid sequestrants re- 
presents a feasible method for inducing experimental 
steatorrhea in human subjects. 
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STUDY OF THE PROTEOLYTIC ENZYMES OF GASTRIC JUICE 


A. Ishimori*, A. L. Hitzelberger*, M. Rich, L. 
Stephenson-Liounis* and G. B. J. Glass. (Gastro- 
enterol. Research Lab., Dept. of Med., N.Y. Med. 
College, New York City. 

The nature of the gastric proteolytic enzyme 
active at pH 3.5 is uncertain. We studied the 
proteolytic activity (PA) at pH 1.5 and 3.5 in 
316 gastric juices from 193 individuals, with and 
without varied gastric pathology. The PA at pH 
1.5 was usually higher than at pH 3.5 in juices 
with PA above 15 PUHbxl10°™*/ml., and lower in 
those with PA below this level. The plot of PA 
at pH 1.5 against that at pH 3.5 showed that the 
ratio of both varied from case to case and in the 
same individual at various times. We have plot- 
ted the PA at pH 1.5 in over 200 dialyzed and 
lyophilized juices with quantitative assay of 
pepsin by paper electrophoresis using the same 
pepsin standards for both assays. In spite of a 
general parallelism, wide discrepancies were 
noted which, in acid juices, indicated presence 
of active or inert materials with a mobility sim- 
ilar to pepsin. We also assayed PA in elutes 
from segments of electrophoregrams of norma’ gas- 
tric juices run in acetate buffer, pH 4.5. Hate- 
rials active at both pH 1.5 and 3.5 were eluted 
from the anodic pepsin peak, while material ac- 
tive only at pH 3.5 was eluted from the segments 
located close to the point of origin. Our stud- 
ies indicate that there are two proteolytic en- 
zymes in gastric juice active at pH 3.5, one with 
the mobility of pepsin, the other with the mobil- 
ity of “gastricsin," i.e., gastric cathepsin. 


Both may be of significance in digestion after HCl 
is buffered by products of peptic degradation. 


A COMPARATIVE STUDY OF GASTROINTESTINAL BLEEDING 
INCIDENT TO THE ADMINISTRATION OF ASPIRIN, ASPIRIN 
ANHYDRIDE AND A PLACEBO. A.A. Kyriakopoulos*, M. 
L. Clark, D.C. Mock * and J.A. Hagans. Dept. of 
Medicine, University of Oklahoma School of Medi- 
cine and Central State Hospital, Norman, Oklahoma. 

It has been previously established that the 
systemic toxicity and anti-inflammatory properties 
of aspirin and aspirin anhydride are similar. Be- 
cause of differences in solubility, acidity and 
hydrolysis between the two compounds, it has been 
thought that aspirin anhydride might produce less 
gastrointestinal bleeding than aspirin when given 
orally in therapeutic dosages. Thirty-seven fe- 
male patients free of gastrointestinal disease 
eating a regular meat containing hospital diet re- 
ceived in random sequence for 5 days each, 2.4 Ga. 
of aspirin, aspirin anhydride or a placebo daily 
in divided doses. Double blind technique was use. 
Nine days-were allowed between each treatment pe- 
riod. On each of the last 3 days of drug adminis- 
tration, stool specimens were examined for occult 
blood using the guaiac test (filter paper method). 
A positive test in 2 or 3 of the specimens was ac- 
cepted as positive evidence of bleeding. Of 37 
subjects tested with each medication, the follow- 
ing incidence of bleeding was observed: placebo 
18/37, aspirin 32/36, aspirin anhydride 23/37. 
Chi-square analysis showed the incidence of bleed- 
ing in the aspirin anhydride group was not signi- 
ficantly different from the placebo group (p <.3 & 
>.2), but was significantly less than in the as- 
pirin group (p ¢<.01 & >.001). It would thus ap- 
pear that aspirin anhydride induces less gastro- 
intestinal bleeding than does aspirin. 


PROGNOSTIC VALUE OF SERIAL SERUM CHOLINESTERASE 
AND TRANSAMINASE (SGO-T & SGP-T) IN HEPATIC Coma, 
Martin Seler Kleckner, Jr. Department of Inter- 
nal Medicine (Gastroenterology), Vanderbilt 
School of Medicine and Western Baptist Hospital, 
Paducah, Kentucky. 

Serum glutamic oxalactic acid transaminase 
(SGO-T), serum glutamic pyruvic acid transamin- 
ase (SGP-T), and serum cholinesterase were stud- 
ied in ten patients with various types of cirrho- 
sis in hepatic coma. These "hepatic-function" 
tests were determined serially every second day. 
Progressively increased levels of SGO-T and SGP-T 
and decreased levels of serum cholinesterase were 
ominous signs of death from hepatic coma, partic- 
ularly when the charted values of transaminases 
and cholinesterase intersected. These tests were 
found to be a more reliable index of recovery or 
demise from hepatic coma than routine "hepatic- 
function" tests, serial blood ammonia levels or 
electroencephalograms. 


ESTIMATION OF HEPATIC BLOOD FLOW FROM PLASMA DECAY 
OF INDOCYANINE GREEN. Carrol eevy,” 

1," Gilb errick c 
S, Davidson. Thorndike Lab. (Harvard), City Hospi- 
tal, Boston, Mass. and Seton Hall College of 
Medicine, Jersey City, N. J. 

Investigation of indocyanine green (ICG) in man 
shows almost. po extrahepatic removal, excretion 
unconjugated in bile, an extraction ratio of 0.75 
to 0.85 and over 90% in fistula bile. These prop- 
erties make ICG ideal for blood flow studies (Fic 
and permit hepatic blood flow (HBF) estimation fro 
its plasma decay. Plasma decay was determined in 
16 normals and 14 patients (6 cirrhosis, 3 hepati- 
tis, 3 biliary obstruction, 2 fatty liver). Half 
mg. ICG/Kg. was given iv. and venous blood sampled 
at 2-minute intervals for 14 minutes. Blood flow 
ws calculated from the disappearance rate constant 
K = 0.693/t1/2. HBF was determined in the same 
subjects by the Fick method using ICG (0.3 mg./ 
sq.m./min.) and sulfobromphthalein (BSP) (3.0 mg./ 
sq.m./min.). Average HBF in normals was 18 (S.D. 
4) ml./Kg./min. by plasma decay; 14 (S.D. 4) ml./ 
Kg./min. by Fick ICG; and 17 (S.D. 4) ml. /Xg. /uin. 
by Fick BSP. With all 3 methods HBF was reduced 
in all liver disease patients. In the same patient 
comparison of the 3 methods showed an average dif- 
ference of 4 (S.D. 3) ml./Kg./min. between plasm 
decay and Fick ICG, but no significant difference 
between plasma decay and Fick BSP. The slightly 
higher values for plasma decay and Fick BSP may 
result from recirculation and extrahepatic removal 
respectively. These observations suggest that 
determination of ICG plasma decay rate is a clim- 
cally useful estimation of hepatic blood flow. 
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EPITHELIAL CELL MIGRATION AND REGENERATION OF 
JEJUNAL AND COLONIC MUCOSA. Milton L, Levine*, 


-** Dept.of Medicine,Cornell Univ. Med. Coll, 
2nd (Cornell) Med. Div., Bellevue Hosp. New York. 

The rate of migration of epithelial cells from 
crypt to villus surface is a parameter of the 
rate of regeneration of intestinal mucosa. Nor- 
mal rates of epithelial cell migration were stu- 
died in mice, following injection of thymidine-} 
and its subsequent incorporation into desoxyribo- 
nucleic acid of cell nuclei. Incorporation of 
label and cellular migration were revealed with 
high resolution microautoradiography. Shortly 
after injection, label appears in nuclei of epi- 
thelial cells in jejunal and colonic crypts. Mu- 
clei synthesizing DNA are present only in base of 
jejunal crypts, and are present higher in colonic 
crypts. Later, migration of labeled cells to- 
wards surface is noted. labeled cells reach 
jejunal villus and colonic surface epithelium in 
24 hours. The mean migration rate of cells is 
about 3% of the height of jejunal villi per hour. 
Following administration of large doses of corti- 
sone, migretion rate was not significantly al- 
tered. Although negative nitrogen balance and 
extensive weight loss were induced with a diet 
containing normal calories and no protein, DNA 
synthesis and cellular migration did not appear 
altered. These results establish normal para- 
meters of cellular migration in jejumal and colo- 
nic mcosa, and indicate a high degree of stabi- 
lity of regeneration rate in a rapidly prolifera- 
ting tissue, under conditions known to markedly 
alter protein metabolism. 





DELETERIOUS EFFECTS OF RETROGRADE PORTAL VENOUS 
FLOW FOLLOWING PORTACAVAL ANASTOMOSIS. John F. 
and Donald G. Mulder*. Depts. of Med. and 
+) University of California, Los Angeles. 
Several studies have demonstrated a retrograde 
flow from the liver out the portal vein following 
side-to-side (S-S) portacaval anastomosis. This 
was confirmed in 6 dogs using multiple indicator 
dilution curves. The functional significance of 
this flow was assessed by measurement of oxygen 
content and bromsulphalein (8SP) concentration in 
blood from the femoral artery (FA), hepatic vein 
(EV) and portal vein (PV) on the hepatic side of 
the anastomosis. Comparison was made with data 
from 7 normal dogs and dogs with an end-to-side 
(ES) portacaval anastomosis. Op extrecticn re- 
tios indicate that flow out the PV from the liver 
accounts for 76% of the total hepatic arterial in- 
flow. There was no evidence that this flow was a 
fmetioning arteriovenous anastomosis. ‘his was 
shown by @ FA-PY Op difference of 29 ml./L. and nq 
significant change in cardiac output or blood vol- 
we after anastomosis compared to preoperative 
values. The deleterious influence of the retro- 
grade flow is suggested by a greatly increased M- 
HV 02 difference in S-S dogs (89 ml./L.) as com= 
animals. BSP data showed similar qualitative dif- 
ferences. S-S dogs had a significantly lower 
hematocrit than the other groups and histological 
evidence of central lobular congestion with sur- 
rounding hepatic cellular changes. It is conclu- 
ded that diversion of blood out the portal vein 
following S-S anastomosis occurs at the expense 
of adequate perfusion of the center of the liver 
lobule and is detrimental to a normal animal. 
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A COMPARISON OF RADIOIODINATED BSP WITH RADIO- 
IODINATED ROSE BENGAL IN HUMANS. R.J. Matthews ,* 
M. Tubis,* R. A. Nordyke, and W. H. Blahd. V.A. 
Center, and Depts. of Med. and Radiol., Univ. of 
Calif. Med. Center, Los Angeles. 

1131l-labeled sulfobromophthalein (BSPI) was 
prepared by one of us (M.T.) by iodinating BSP 
with I13lcl. Characteristics of BSPI following 
intravenous injection into humans were determined 
in comparison to those of 113l-labeled rose ben- 
geal (RBI). By measuring the radioactivity of fre- 
quent blood samples, it was found that the BSPI 
retention following injection at 20 min., as com- 
pared to the retention at 5 min., was 42 to 55%. 
Similar studies revealed that RBI retention at 20 
min. was 30 to 40%. These findings were corrobo- 
rated by radioactivity monitoring at the lateral 
side of the head, which revealed a BSPI retention 
of 62 to 70% at 20 min. as compared to a RBI re- 
tention of 40 to 50%. The flow of bile into the 
intestine, determined by noting the rise in 
radioactivity over the abdomen by means of ex- 
ternal monitoring, arrived more slowly and in 
lesser amounts when BSPI was employed as com- 
pared to RBI. The urine BSPI radioactivity was 
0.0005 to 0.5% of the injected dose at one hr. 
and 0.6 to 3.0% in 24 hrs., while the corres- 
ponding values of RBI were 0.03 to 0.& and 0.24 
to 5% respectively. Thyroid uptake at 24 hrs. 
after BSPI was 2 to 5%, and 0.6 to 1.44 after 
RBI. BSPI appears to offer no advantages over 
RBI in liver and biliary tract function testing 
by present methods, but may provide a new tool 
for the study of BSP metabolism and liver func- 
tion. 





MANOMETRIC OBSERVATIONS OF ESOPHAGEAL MOTILITY IN 
HEARTBURN OF PREGNANCY. R. Nagler.*H. M. Spiro. 
Yale U. School of Medicine, New Haven, Connecticut. 
Serial esophageal motility studies have been 
carried out in 20 pregnant women with heartburn, 
19 pregnant women without heartburn, and 14 con- 
trol subjects to evaluate the pathophysiology 
underlying heartburn of pregnancy. Pregnant 
women with heartburn showed changes not observed 
in the other groups. Gastroesophageal reflux, 
demonstrated in 45%, was associated with dimin- 
ution of inferior esophageal sphincter tone and 
anatomic displacement of this zone to a point at 
or just above the effective diaphragmatic hiatus. 
In 3 patients the appearance of reflux during a 
manometric study coincided with the simultaneous 
sensation of heartburn and suggested that a 
causal relationship exists. Since reflux con- 
tinued despite relief or heartburn by antacid, 
the nature of the material refluxed may be more 
important than distension as a cause of heartburn, 
Diffuse esophageal spasm, opserved in several 
patients, persisted into the asymptomatic post- 
partum period. Pregnant women differed from the 
controls in the rrequency and consistency of non- 
peristaltic pressure responses to swallowing. We 
observed no difference in this phenomenon be- 
tween pregnant women with heartburn and those 
without heartburn. One patient suffering from 
heartburn during a motility study had rerlux, 
but no evidence of nonperistaltic activity. 
These observations suggest that nonperistaltic 
motor phenomena may not be important in the 
pathogenesis of heartburn in pregnancy. 
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MEASUREMENT OF HEPATIC FUNCTION BY THE USE OF 
INDOCYANINE GREEN. Anis I. Obeid*, Mary Rubert*, 
and William W. Faloon Department of Medicine, 
Upstate Medical Center State University of New 
York, Syracuse, New York 

Disappearance of indocyanine green (ICG) from 
the blood was evaluated as a test of hepatic func- 
tion in 18 normals and 15 patients with liver dis- 
ease. Dye was injected intravenously in doses of 
0.5 mg/kg of non-ascitic body weight. Blood sam- 
ples were drawn at 5 min. intervals for 30 min. 
and serum ICG calculated as % retention of injec- 
ted dose. In normals, more than 75% of injected 
dose was cleared in the first 10 min. Mean % 
retention at 10, 15, 20, 25, and 30 min was 12.7 
+5.9, 5.8+3.4, 2.96+1.7, 1.76+1.1 and 1.26+0.76, 
respectively. In 10 cirrhotic patients dye re- 
tention was significantly higher than in normals 
at each interval with range of values being: 37 
to 70% at 10 min., 19-62% at 20 and 10-56% at 
30 min. No dye was recovered from spinal fluid 
in 2 normals or from ascitic fluid in 1 cirrhotic 
30 min. after injection, despite 46% serum reten- 
tion. Hemolysis caused interference with ICG 
determinations but bilirubinemia did not. No 
untoward reaction was noted in 44 injections. 
These studies indicate that ICG can be used as a 
reliable, practical test of hepatic function. 
Notable assets include lack of toxicity and 
rapid differentiation of hepatic disease from 
normals, significantly different values being 
obtained as early as 10 min. after injection. 


ORAL AMMONIUM TOLERANCE IN NURMALS: EFFECT OF L- 
ARGININE. Roscoe Robinson lcolm P or 
and Edward E. Owen". Dept. of Medicine, Duke Univ. 
Medical Center and VA Hospital, Durham, N. C. 
Current evidence suggests that the ammonia pre- 
sented to the liver by the portal circulation is 
effectively metabolized in normal subjects. In 
the present study, arterial ammonia (NH3) concen- 
tration was measured serially for 75 min. in 14 
normal subjects given 4.0 gm of ammonium chloride 
orally. Mean arterial NH3 concentration increased 
significantly (pe<0.02) from 81112 yg/100 ml to 
a maximum of 141787 ug/100 ml at the 30 min. 
period; levels returned to normal by 75 min., 79t 
11 ug/100 ml. Five subjects were given an iden- 
tical load at the 75 min. period. Subsequent 
mean levels were consistently higher than those 
observed after the initial dose, maximum=291 yg/ 
100 ml. Arterial-hepatic venous WH3 differences 
in 2 subjects showed a prompt reversal of resting 
positive differences with maximum negativity, 
indicating NH3 release, at 30 min. Significant 
increases in arterial NH3 concentration could be 
prevented by the simultaneous infusion of L-argi- 
nine HCl, 119. mM. Blood urea nitrogen increased 
maximally 60 min. after ammonium chloride, mean 
difference=2.0 mg/100 ml. L-arginine infusion 
resulted in an additional increment of approxi- 
mately 1.0 mg/100 ml. These observations indicate 
that the capacity of the normal liver to metabo- 
lize ammonia may be readily surpassed by an oral 
ammonium chloride load. L-arginine administra- 
tion prevents the rise in arterial NH3 concentra- 
tion, apparently by providing additional substrate 
for the urea cycle. 


EFFECTS OF ALCOHOL ON THE LIVER: STUDIES ON THE 
MECHANISM OF FAT ACCUMULATION. Gilberto Reboucas* 
and Kurt J. Isselbacher. Depts. of Medicine, Mass. 
Gen. Hosp. and Harvard Med. School, Boston, Mass. 
The present studies are concerned with the 
mechanism whereby acute alcohol intoxication pro- 
duces a fatty liver in rats. This process could 
involve alterations in the synthesis, oxidation 
or transport of lipid. Female rats were given sal- 
ine, ethanol (9.3 Gm -) or isocaloric amounts of 
glucose or sorbitol. C**-acetate incorporation in- 
to lipid was studied by injecting the label into 
the portal vein 16 hrs. following treatment and 
analyzing the neutral fat in liver and blood 45 
min. after the injection. C'*-palmitate oxidation 
was studied in these animals in vivo and in liver 
homogenates. The C**Og was trapped and counted in 
hyamine. The administration of ethanol resulted 
in a definite accumulation of neutral fat and in- 
creased incorporation of C**-acetate into liver 
lipids. Lieber et al. have reported a similar 
effect of alcohol on C**-acetate incorporation in- 
to lipids in liver slices. However, we have ob- 
served that glucose and sorbitol also enhanced 
acetate incorporation but did not produce a fatty 
liver. Furthermore, in hypophysectomized rats al- 
cohol again stimulated acetate incorporation but 
did not result in a fatty liver. The oxidation of 
c**-palmitate was but minimally impaired by ethe- 
nol both in vivo and in vitro. These data indicate 
that while ethanol administration in the tat may 
lead to increased synthesis of hepatic lipid, the 
fatty liver seen under these conditions cannot be 
solely explained on this basis. Alterations in 
lipid transport are probably important in the pro- 
duction of the fatty liver due to alcohol . 


PROTEIN BINDING AS A DETERMINANT OF INTESTINAL 
ABSORPTION RATE. Harold P. Schedl and James A. 
Cliften. Dep't. Med., State Univ. Iowa, Lowa City, 

We have studied the effect of molecular con- 
figuration on absorption (diffusion) by perfusing 
the small intestine of the intact rat with steroid 
solutions. % of absorption was as follows: triam- 
cinolone;:1;. dexamethasone: 14 ;a- 9 fluorocortisol; 
15;prednisolone:17; cortisol:18; cortisone:35; 
corticosterone :46 ;21-desoxycortisol:52;Substance § 
62; desoxycorticosterone :84; testosterone: 79 ;methyl- 
testosterone:78; 1MOH-progesterone :86; progester- 
one:94, Lipid solvent-water partition coefficients 
of these compounds showed the same relationship. 
Absorption rates vary inversely with hydroxylation 
Acetylation raises absorption rates. These data 
fit the concept of a lipoidal gut membrane with 
the degree of lipid solubility of a compound as 4 
prime determinant in its absorption rate. After 4 
molecule contacts a membrane, the next step in its 
absorption depends on adhesion to the membrane. 
Since the cell membrane contains significant a- 
mounts of protein, adhesion might be by protein 
binding. We have studied the binding of these 
steroids to albumin and have found a direct re- 
lation between absorption rates and proteing bind- 
ing. Our studies on protein binding of barbitur- 
ates and other compounds also show a direct cor- 
relation with absorption. Protein binding by low- 
ering the potential energy barrier to diffusion 
may be of equal importance to lipoid solubility 
in determining absorption rates. 














LACTIC DEHYDROGENASE ACTIVITY IN GASTRIC JUICE IN 
THE DIAGNOSIS OF GASTRIC CANCER. Steven Schenker, 
Fotios Smyrniotis (intr. by Leon Schiff). Gas- 
tric Lab., Cincinnati General Hospital, Cincinna- 
ti, Ohio. 

The purpose of this study is the determination 
of LD (Lactic Dehydrogenase) activity in serum 
and gastric juice as a possible aid in the diag- 
nosis of gastric cancer. Using the colorimetric 
sethod of Sigma, the LD activity of serum and 
gastric juice has been determined in 75 patients, 
including 19 with gastric carcinoma, 15 with gas- 
tric ulcer, 16 with pernicious anemia and 19 with 
no recognézable gastric lesion. Upper limits of 
normal LD activity in gastric juice with a pH of 
6 were found to be 300 units. LD activity is re- 
diced in the presence of lower pH values. In 10 
instances the pH of the gastric juice was raised 
above 6 by the intravenous injection of 75 mg. of 
Diamox per Kg. of body weight, thus permitting 
determination of the enzyme activity. In the 
cases of gastric cancer, the LD activity was 
above 300 units (average 880 units). In benign, 
uncomplicated, gastric ulcer the LD activity was 
below 300 units. Positive tests were obtained in 
8 of 16 cases of pernicious anemia, in 1 case of 
thyrotoxicosis, and 1 of perforated gastric ulcer 
(and subdiaphragmatic abcess). In vitro studies 
showed no inhibition of the LD activity by Diamox 
or human bile. The determination of LD activity 
in serum and gastric juice seems to be helpful in 
the diagnosis of gastric cancer and in the differ- 
ential diagnosis of benign from malignant ulcer. 





EVIDENCE FOR CENTRAL MEDIATION OF SECONDARY PERI- 
STALSIS. Charles I, Siege1* and Thomas R, Hendrix. 
Dept. of Medicine, Johns Hopkins University 

School of Medicine, Baltimore, Md. 

By definition primary peristalsis is initiated 
by swallowing and secondary peristalsis by local 
stimuli in the esophagus. Recent studies have 
shown similarities between primary and secondary 
peristalsis. To delineate the relationship fur- 
ther, motor activity above as well as below the 
site of esophageal stimulation has been compared 
with primary peristalsis. 

In 9 normal subjects intra-esophageal pressure 
was recorded using 4 open-tipped catheters. To 
a Sth catheter, a 35 ml. balloon was attached. 
Peristalsis was recorded at numerous levels begin+ 
ning from lower esophageal sphincter to pharynx, 
comparing the esophageal motor responses to swal- 
lowing with that following balloon distension. 

Inflation of a balloon with 7 to 35 ml. of air 
in both upper and lower esophagus was demonstrated 
to cause opening of the upper esophageal sphincter 
followed by a peristaltic wave and opening of the 
lower esophageal sphincter. The sphincteric open- 
ing and peristaltic pattern were identical to 
that following a swallow. These findings render 
untenable the concept that secondary peristalsis 
is a purely local chain of reflexes initiated and 
maintained by sequential stimulation of the 
esophageal wall by a moving bolus. 

It appears that the esophageal motor response 
is the same regardless of the initiating stimulus. 
These observations suggest that both primary and 
secondary peristalsis are mediated through the 


central nervous system and have the same efferent 
pathway. 
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A SERUM FLOCCULATION TEST FOR OBSTRUCTIVE JAUNDICE 
t (intr. by 
. mt of Medicine, Roswell 
Park Memorial Institute, Buffalo, New York. 

Biliary obstruction is sometimes difficult to 
differentiate from other causes of jaundice, It 
seemed desirable, therefore, to evaluate a test 
based on a serum flocculation reaction (Jirgl, V. 
Klin. Wehschr. 35: 938, 1957), whose use has not 
been reported in this country, 

The bile duct was ligated in 33 rats. Posi- 
tive tests were obtained with all sera after 72 
hours, and in one-third, within 24 hours. Sere 
of rats acutely poisoned with CCl, or ethanol 
g@@ve negative results; studies in chronically 
poisoned rats are underway. It is of interest 
that positive tests were obtained with 11 of 16 
samples of fresh norm] rat bile. 

Positive tests were obtained with sera of 13 
patients with bile duct obstruction and 2 patients 
with intrahepatic biliary obstruction due to 
extensive replacement of the liver by metastatic 
carcinoma. Negative tests were obtained in 23 
jaundiced patients with cirritosis, viral hepatitis 
or hemolytic anemia. Four autopsy samples of gall 
bladder bile gave negative tests. One of two 
— of fresh hepatic bile gave a positive 

3 . 

It is concluded that the Jirgl test deserves 
further study. The possibility that the reaction 
depends on a substance normlly secreted into the 
bile is an intriguing one. 






THE EFFECT OF CIRRHOSIS AND INDIA INK ON DIS- 
APPEARANCE RATES OF HEAT DENATURED AUMAN SERUM 
ALBUMIN. Cheves M. Smythe. Med. Col. of South 
Carolina, Charleston, S. C. ; 

Disappearance rates of radio-iodinated heat 
denatured human serum albumin (IHSA) have been 
followed in a group of 17 normals and 8 patients 
with cirrhosis, After intravenous injection the 
disappearance slope is the resultant of at least 
three different rates, a fast initial downward 
curve which has beén used to estimate hépatic 
blood flow, a slower disappearance curve depend- 
ent upon the slower removal of smaller colloidal 
particles and an upward curve of non trichloro- 
acetic acid precipitable counts, the result of 
rapid release of iodine from the liver. External 
counting rates over the liver are characterized 
by a sharp vascular spike followed by a gradually 
increasing counting rate rising to a maximm 
(ECR max) in 14,8 min. followed by a slow de- 
cline, As compared to the normals in 8 cirrho- 
tics the half time of the initial downward slope 
was increased from 3.2 to 4.6 min. In the 
cirrhotics the ECR max was reached in 18.6 min. 
At the end of 2 tours the external counting rate 
in the cirrhotics was 66.8 % of ECR max as ¢om- 
pared to 35.8 $ in the northals, Half times of 
THSA disappearance increased from 3.1 to .6 min. 
after intravenous a of 10 ml. (300 mg. 
residue after drying) of a 1: dilution of com- 
mercial India ink in 12 dogs. There was also 
decreased extraction of the IHSA by the liver 
after India ink injection. 
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ELECTROPHORETIC AND IMMUNOLOGIC PROPERTIES OF R@- 
TAL MUCUS IN NORMALS AND PATIENTS WITH ULCERATIVE 
COLITIS. Konrad Soergel (intr. by Philip Kramer). 
Fvans !emorial, Mass, Memorial Hosn., Boston. 
Visible, clear rectal mucus was collected from 
rectal washings and lyovhilized. Hexose,hexosa- 
mine, and fucose constituted °-22% of total 
weizht. PAS-positive material which also stained 
with toluidine blue indicated the presence of acid 
mucopolysaccharide. Paper electrovhoresis with a 
variety of buffer systems, proved unsatisfactory 
because of adherence to filter paper. For study- 
ing mucus substances, electrophoresis in a poly- 
vinyl resin block is much superior; at least 8 
hexose containing protein fractions were thus i- 
dentified. Immuncelectrophoretic analysis of 
rectal mucus showed serum albumin, ,-, Ko~, 
B,-, Ao-, ani‘y-clobulin to be present, Rabbit 
antisera to rormal and to ulcerative colitis rec- 
tal mucus contained antibodies to these same 
serum proteins; antibody to serum =globulin was 
the most abundant as determined by absorption 
with human sera, Only one antigenic component of 
rectal mucus was not a serum protein; it showed 
no electrovhoretic micration, Electrophoretic mo= 
bility of the serum proteins in rectal mucus wes 
slower than in serum. None of the studies showed 
any difference between rectal mucus from normals 
and patients with ulcerative colitis. In addition, 
various precinitin tests failed to reveal anti- 
podies in ulcerative colitis sera to rectal mucus, 
A major part of rectal mucus was found to consist 
of proteins identical to serum proteins; X,- and 
glycoproteins were probably prevalent. Ro evi- 
dénce was found to implicate these protein frac- 
tions in cause and course of ulcerative colitis. 


VARIANTS OF WILSON'S DISEASE. Melvin Van Woert, 
A. Barbeau, R. Reilly and Joseph B. Kirsner. 

intr. by Richard J. Jones.) Dept. of Medicine, 
University of Chicago. Chicago. 

Hepetolenticular degeneration typically is 
associated with cirrhosis of the liver, cerebral 
degeneration, Kayser-Fleischer rings and renal 
abnormalities. Four unusual clinical variants of 
Wilson's disease are described; reflecting in- 
volvement of a different organ, in addition to 
abnormal copper analyses. a) 18-year-old boy 
vith typical Wilson's disease (K-F rings, low 
serum copper and ceruloplasmin, elevated urinary 
copper and elpha amino nitrogen) - died of hepa- 
tic coma. Autopsy demonstrated severe cirrhosis 
with greatiy increased copper; the brain ‘vas 
normal histolosically despite increased copper. 
b) Qheyear-ola man with neurologic] manifesta- 
tions; abnormal copper determinations; and 
especially renal ebnormaiities: albuminuria, 
glucosuria, uricaciduria, abnormal renal biopsy 
(electron microscopy). c) 13-year-old girl with 
exclusively neurological symptoms, very iow serum 
copper; normal urinary copper. 4d) ll-year-old 
asymptomatic sibling of two brothers with Wilson's 
disease. Slightly elevated urinary copper (66 
mgm. per day) and alpha amino nitrogen (324 mg. 
per 24 hrs.); serum copper (137 mgm. percent) ana 
ceruloviasmin (27.5 mg. percent) also elevated; 
normai liver histologically, but large amounts of 
copper demonstrated by rubeanic acid stain. The 
genetic data from one family suggests more than 
one abnormai gene involved in ‘Jilson's disease. 
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UPTAKE OF 12>) - LABELED L-TRIIODOTHYRONINE IN 
VARIOUS ERYTHROCYTE ABNORMALITIES. O'Neill 
Barrett, Ann Berman* and John Maier*. Department 
of Wematclogy and Radioisotope Laboratory, 
Walter Reed Army Medical Center. Washington, D.C. 
The erythrocyte uptake of I131 labeled 1-tri- 
iodothyronine has been described as a means of 
assessing thyroid function. This study was un- 
dertaken to determine whether uptake is affected 
by various erythrocyte abnormalities and if con- 
sistent variations occurred in any of several 
abnormal conditions. Protein bound iodine levels 
ruled out unsuspected thyroid disease. Normal 
values range from 11-19%. In two cases of sickle 
cell trait, two of sickle-cell-thalassemia and 
two of thalassemia minor, normal values were re- 
corded. Varying results were obtained in cases 
of hemolytic anemia. Two cases associated with 
acute leukemia showed elevated levels (20.5%, 
29.4%) despite very low hematocrits. In two 
cases associated with Hodgkin's disease, one of 
idiopathic acquired hemolytic anemia and one of 
hereditary spherocytoses, no abnormalities were 
observed. A high value (25.5%) was also noted 
in an umsual case of congenital hemolytic anemia 
with inclusion bodies. High values were recorded 
in six of eight cases of polycythemia with high 
normal values in the others. Although variations 
in hematocrit have been shown to affect uptake, 
this factor alone did not account for the eleva- 
tions in this group. No correlation between 
uptake and hematocrit variation could be made 
in polycythemia or in the cases of anemia noted 
above. 


FOLIC ACID COENZYMES AND ONE-CARBON METABOLISM IN 
LEUKOCYTES. Jose rtino, A 2. ¥ 
Gabrio and F, M, Huennekens (intr. by C, A. Fined) 
Depts. Biochem. and Med., Univ. of Wash. and King 
County Cent.’al Blood Bank, Seattle, Washington, 

Since folic acid antagonists produce a tempor- 
ary remission in certain of the acute leukemias, 
it was of interest to obtain information about the 
function of folic acid coenzymes in the metabolic 
processes of normal and leukemic white cells. 
Leukocytes were separated almost completely from 
the other formed elements by centrifugation, sedi- 
mentation in the presence of dextran, and select- 
ive lysis of erythrocytes. Enzymatically active 
lysates were obtained by high-speed homogenization 
repeated freezing and thawing, lyophilization, or 
treatment with acetone. The following enzymes, 
which utilize folic acid coenzymes in the metabol- 
ism of one-carbon units, have been detected by 
spectrophotometric assays in white cell lysates: 
formate~activating enzyme, cyclohydrolase, serine 
hydroxymethylase, and methylene tetrahydrofolate 
dehydrogenase. Glucose-6-phosphate dehydrogenase 
and lactic dehydrogenase have also been assayed as 
representative enzymes of carbohydrate metaboliss. 
The levels (per 10’ cells and per mg. protein) of 
these 6 enzymes have been determined in lysates of 
normal and in leukemic leukocytes, Acute leukemic 
cells, in contrast to normal cells, contain ap- 
proximately twice the level of the folic acid 
coenzyme-dependent enzymes and a lower level of 
G-6-P dehydrogenase. The formate-activating 
enzyme has been partially purified and studied 
with respect to its pH optimum (7.4), Michaelis 
constants and metal ion requirements (Mg** and 
NH,* or Kt). 
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EFFECT OF HYPERCONCENTRATION OF NORMAL PROTEINS 


ON BLOOD COAGULATION, igelow,** 
Thorndike Laboratory ane Boston City 
Hospital, Boston, Mass. 

Because disordered blood coagulation has been 
ascribed to myelomatous hyperproteinemia, the 
effects of hyperconcentration of normal proteins 
on coagulation have been investigated. Four-fold 
concentration of the proteins of oxalated normal 
plasma by dialysis against isologous plasma con- 
taining 25% dextran does not significantly alter 
the concentration of easily diffusible ions. 
such concentration of all plasma proteins usually 
shortens the prothrombin, recalcification and 
thrombin times. If, before concentration, the 
plasma is deprived of prothrombin, factor VII 
and fibrinogen, the four-fold concentrated 
plasma prolongs the clotting tests when added to 
normal unconcentrated plasma. A lyophilized 
albumin fraction, containing also some alpha, 
beta and gamma globulin was obtained from the 
desalted supernatant of plasma half-saturated 
with ammonium sulfate, and added to normal 
plasma so as to quadruple the latter's albumin 
concentration. This hyperproteinemic clotting 
system also revealed prolonged clotting tests. 
These observations indicate that hyperconcentra- 
tion of normal proteins is apt to accelerate co- 
agulation, but only if certain clotting proteins 
share in the hyperconcentration; if the clotting 
proteins are not concentrated, clotting is de- 
layed. Thus, myelomatous coagulation defects 
need not always depend on qualitative protein 
abnormality. 


EFFECT OF HUMAN PLASMA LIPIDS AS IN VITRO ANTI- 
COAGULANTS. Jules Cohen , Stanley B. Troup and 
Claude F. Reed. Dept. of Medicine, University of 
Rochester, Rochester, New York. 

It has been suggested that plasma lipids may 
influence blood coagulation, but the precise re- 
lationship has not been defined. Systematic 
studies of the effects of human plasma lipids on 
in vitro blood coagulation have been carried out. 
The total lipids were extracted from cell free 
plasma of normal fasting donors and components 
separated by silicic acid column chromatography. 
Measured amounts of total plasma lipid extract or 
of the plasma lipid fractions were added to 
erythrocyte lipid extracts, which have been shown 
to be an effective platelet substitute in this 
system. Erythrocyte extracts contain all of the 
known plasma lipids plus phosphatidyl serine. 
Sufficient erythrocyte lipid was used to assure 
normal prothrombin consumption when emulsified in 
normal cell-free humah plasma. When the system 
contained total plasma lipid extract and red cell 
lipid extract in a ratio of 5 or more to l, 
coagulation time was markedly prolonged and pro- 
thrombin consumption was virtually abolished. 

The lecithin of total plasma lipid extracts 

appears to be responsible for impaired prothrom- 
bin consumption. Other plasma lipids have little, 
if any, effect. When intact platelets are used 

in this system, however, plasma lipid does not 
interfere with prothrombin consumption. Quan- 
titative relationships between lipids having 
thromboplastic and/or inhibitory activity and 

their physical state appear to affect in vitro 
Coagulation systems profoundly. 


* HEMATOLOGY 


FAILURE TO INHIBIT HEME SYNTHESIS BY IRON. 
Ronald C. Bishop and Thomas R. Hathaway*. Simpson 
Memorial Institute, U. of Mich., Ann Arbor, Mich. 
Experience in the treatment of a patient with 
hereditary hypochromic anemia and hemosiderosis 
suggested that a high iron concentration inhib- 
ited heme synthesis and that this was overcome by 
large doses of pyridoxine (New Eng.J.Med.261:486, 
1959). The system of Schulman and Richert 
(J.Biol.Chem.226:181, 1957), using avian RBC and 
glycine-2-Ccl4 was employed to test this hypo- 
thesis. Control flasks, flasks with high concen- 
tration of iron and flasks with high concentra- 
tion of iron plus pyridoxal-5-phosphate were used 
After two hours incubation the heme was isolated 
and its specific activity was determined. There 
was no inhibition of heme synthesis. An in vivo 
system was then used. Six female Sprague-Dawley 
rats (250-300 Gm.) were given iron intraperi- 
toneally over a 10 week period to a total of 
300 mg. (iron-dextran, approximately 1 mg. Fe/Gm. 
body wt.). These 6 rats with 6 control rats were 
then given glycine-2-cl4 (1 mg.240 yc) I.P. On 
the sixth day after injection the rats were ex- 
sanguinated and heme was isolated. The specific 
activity of the heme was again used as the index 
of rate of heme synthesis. No inhibition of heme 
synthesis was demonstrated. These studies 
indicate that high iron concentration alone does 
not inhibit heme synthesis in the rat. In the 
patient previously reported, it may be that some 
other inhibiting factor alone or in combination 
with the high iron concentration over a long 
period of time caused the decreased heme 
synthesis. 


PRESERVATION OF HUMAN PLATELETS BY FREEZ- 
ING IN GLYCERIN-PLASMA SOLYTIONS. Phin 


Cohen and Frank H, Gardner Boston,Massa- 
chusetts. Dept. of Hematology, Peter Bent 
Brigham Hospital, 

Canine platelets may be preserved by 
slow freezing in a glycerin-plasma medium 
Addition of hypertonic dextrose after 
thawing permits in vivo survival by osmo- 
tically buffering the intracellular gly- 
cerin, i this method frozen platelets 
have a Cr lifespan identical with fresh 
platelets (7-9 days). 

Similar studies have been done with 
human platelets, The optimal glycerin 
concentration .(v/v) is between 7.5-10%. 
All solutions of glycerin and dextrose 
must be dissolved in human plasma for op- 
timum viability of platelets. No satis- 
factory macro molecular substitute has 
been found for plasma. The platelet gly- 
cerin solution is chilled slowly at_1°C/ 
min, to -30°C, and 5°C/min. to -79°C. 
After thawing, 35% dextrose solution in 
plasma is added to the platelet solution 
to a final concentration of 15%(v/v). 
Morphology prior to infusion shows no dif 
ference from untreated platelets, 

40 isologous and 5 autologous glyce- 
rin preserved platelet transfusions(txs) 
hay¢ been performed in humans utilizing 
Cr labeling of platelets to determine 
viability. 30-35% of the frozen platelets 
have survived in human recipients, 
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MASSIVE NITROGEN MUSTARD THERAPY IN HODGKIN'S 
DISEASE WITH PROTECTION OF BONE MARROW BY TOURNI- 


QUETS. M. EB. Conrad Jr. and W. H. Crosby.## 
Dept. of Womstology, Walter Weed imap Institute 
of Research, Washington, D. C. 

Eight patients with far advanced Hodgkin's 
disease, refractory to conventional types of 
therapy, were treated with massive single doses 
of nitrogen mustard (0.95-1.5 mge/kg.). There 
was tumor regression in each case and remission 
of disease lasting 2-150 days. Bone marrow in 
the legs was protected by orthopedic tourniquets 
used under general anesthesia while mustard was 
given. Protection of marrow was demonstrated 
morphologically and by Fe?? uptake when compared 
to unprotected areas. In some cases the unpro- 
tected bone marrow recovered in 13-17 days. 
Recovery was delayed in patients who had received 
extensive prior irradiation. Infection was 
averted by strict isolation and injection of 
gamma globulin. Complications included vascular 
headache, eighth nerve damage and alopecia. Two 
patients died within three days of treatment, 
one of massive pulmonary embolism, the other of 
aspiration pneumonia, Serial biopsies of gastric 
and small intestinal mocosa revealed no serious 
gastrointestinal reaction to these doses of 
nitrogen mstard. 


COBALT®? LABELED VITAMIN Bio AND ITS ADVANTAGES 
IN REGARD TO RADIATION ABSORBED DOSE TO THE LIVER 
AND COUNTING EFFICIENCY. Byron T. Eberle and 
Geoffrey I. Gleason (intr. by Rodney P. Gwinn). 
Dept. of Medicine and Radio-isotope Research, 
Abbott Laboratories, North Chicago, Illinois and 
Oak Ridge, Tennessee. 

Recent studies of the biological half-life of 
radioactive vitamin Byg in the liver have shown 
it to be very much longer than was previously 
assumed, therefore, the total absorbed radiation 
dose is also greater. Calculation of total ab- 
sorbed dose from the various cobalt radioisotopes 
available, shows that the absorbed doog from Co®? 
is 28.9 timeg as great as that from Co m The 
dogs from Co is 2.1 times as great as that from 
Co 


Counting efficiencies of the various cobalt 
radioisotopes with the commonly used scintilla- 
tion detector differ. Absorption gf the low 
energy, 0.123 mev, gamma ray of Co 7 is almost 
entirely by photoelectric absorption and use of 
the pulse height analyzer produces no loss of 
counts, Since the high energy gamma rays of co 
and Co are absorbed largely by Compton absorp- 
tion, a spectrometer cannot be used. The ratios 
of counting efficiencies of co5? counted with the 
pulse height analyzer and Co™8 and co®? counted 
without it, are 1.0 to 0.71 to 0.82 respectively. 

co7, therefore, is a significantly better 
radioisotope as a label for vitamin B)g than are 
other available cobalt radioisotopes because 
(1) of a lesser total absorbed radiation dose, 
and (2) a greater counting efficiency with the 
commonly used radiation detectors. 


EXPERIMENTAL IMMUNOHEMOLYTIC ANEMIA IN 
AKR MICE. Rajendra G. Desai and Rhona 
Slifky*. Dept. of Medicine, Stanford 
Univ. School of Medicine, Palo Alto, 
California. 

Auto-immune hemolytic anemia has been 
well documented in human cases of chronic 
lymphocytic leukemia and lymphosarcoma, 
An experimental analogue has been found 
in AKR leukemic mice wherein repeated in- 
jections of their own red cells with ad- 
juvant resulted in development of anemia 
and positive Coombs test. A rabbit anti- 
mouse Coombs serum was obtained by weekly 
injections of pooled mouse serum (AKR) 
with Freund's adjuvant. One group of 
mice was injected with their own red 
cells alone, while another received 
their own red cells with Freund's adju- 
vant, and a third received trypsinised 
red cells with Freund's adjuvant. Pre- 
liminary results show anemia with posi- 
tive Coombs test in 25% of animals re- 
ceiving their own red cells and adjuvant, 
and in 36.6% of those injected with 
trypsinised red cells and adjuvant. Un- 
treated AKR mice, and those receiving 
their own red cells without adjuvant, 
did not exhibit positive Coombs test al- 
though anemia was noted. The signifi- 
cance of these findings will be dis- 
cussed. 


LYSOZYME OSMOTIC FRAGILITY OF NORMAL AND LEUKEMIC 

LEUKOCYTES. Stuart Finch and Katherine Detre*, 
pt. Int. Med., Yale Univ. School of Med., New 
ven, Connecticut, 

In this study lysozyme release was utilized to 
express osmotic fragility characteristics of nor- 
mal and leukemic leukocytes. White cells were re- 
suspended in varying concentrations of saline,and 
lysozyme concentrations determined by the rate of 
substrate lysis. A total of 20 studies were per- 
formed on leukemic subjects and the results cam- 
pared to 20 controls, Plasma lysozyme levels also 
were determined, They were significantly increased 
in all patients with either acute or chronic gran- 
ulocytic leukemia, There was no correlation be- 
tween the total leukocyte count and the plasma ly- 
sozyme level. There was definite difference be- 
tween the lysozyme-osmotic fragility curves of 
normal and leukemic leukocytes. Enzyme release be- 
gan between 0.2% and 0.05% saline in both groups 
and was complete at 0.01% in the normal subjects. 
Im acute and chronic granulocytic leukemia, how- 
ever, lysozyme activity gradually increased until 
maximum activity was attained in water. Lysozyme 
concentrations in chronic granulocytic and acute 
leukemic leukocytes were from 2 to 4 times normal, 
Elevated plasma lysozyme levels in leukemia may 
reflect both increased cellular lysozyme cdntent, 
and increased turnover of granulocytic elements. 
Both normal and leukemic leukocytes released 
little enzyme until low salt concentrations were 
reached, Progressive release of large quantities 
of lysozyme from the leukemic cells with increas- 
ing hypotonicity was in contrast to the minimal 


enzyme release from normal cells within a narrow 
range of variation in saline concentrations. 












LEUKOCYTE AND ERYTHROCYTE ZINC IN BLOOD DYSCRASIAS 
robert E. Fredricks, Kouichi R. Tanaka, and 
William N. Valentine*. Dept. of Medicine, UCLA 
School of Medicine, and V. A. Center, Los Angeles, 
Calif. 

This study was undertaken in order to define 
the zinc content of blood cells in various hema- 
tological disorders. Cellular zinc was extracted 
with hydrochloric acid and determined by a dithi- 
zone-spectrophotometric method. The Zn contents 
of RBC'S and separated WBC's were determined con- 
surrently on blood from 32 normal persons and 
from patients with blood dyscrasias -- 5 polycy- 
thenia vera (PV), 5 acute myeloblastic leukemia 
(AMyL), 8 acute monocytic leukemia (AMoL), 15 
chronic myelocytic leukemia (CML),  agnogenic 
ayeloid metaplasia (MM), 9 chronic lymphocytic 
leukemia (CLL), and 3 acute lymphoblastic 
leukemia (ALL). In normal persons RBC Zn was 
found to be 12.1 (S.D1.51) y's per 101° RBCIs, 
and WBC Zn is 103 (S.D.«&25.5) r's per 101° wects. 
Elevations of RBC Zn were noted in CML, MM, and 
ALL. Mean WBC Zn was decreased in each of the 
blood dyscrasias, with values as follows: PV-93.h, 
AlyL-86.5, AMoL—78.1, CML-59.5, MM-57.3, CLI-55.6, 
and ALL-53.3- No correlation of WBC 7n with cell 
type or total cell count is apparent, and, con- 
trary to previous reports, cell maturity did not 
correlate with “BC 2n values. Zinc is known to 
influence leukocyte alkaline phosphatase (LAP) 
activity in vitro. However, simultaneous LAP 
assays and WBC Zn determinations revealed no 
apparent relationship. The biochemical signifi- 
cance of WBC Zn remains to be determined. 


INFECTION AND CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) 
Frank W. Furth and Julian M. Aroesty*. Dept. of 
Med. SUNY, Upstate Med. Center, Syracuse, N. Y. 

In order to document the morbidity associated 
with CLL, records of 39 males and 22 females with 
CLL were reviewed. 193 hospital admissions were 
recorded for these 61 patients whose median age 
was 66 yrs. The principal cause and number of 
admissions were as follows: infection-41, anemia 
without bleeding-38, bleeding-14; other causes 
related to CLL were 56, causes unrelated to CLL 
were 54. Types of infection included 33 pneu- 
nonias; 18 skin infections, 10 urinary tract in- 
fections, and 8 bacteremias. Pneumonia was term- 
inal in 6 patients. Bacteremia occurred termin- 
ally in 5 patients and 7 were either pseudomonas 
or coliform infections. Total WBC was elevated 
in all patients but absolute neutropenia was pre- 
sent in 56% of the patients at onset of infection. 
63% of the admissions that were primarily for in- 
fection, 92% that were for bleeding episodes and 
95% that were for anemia occurred within the year 
prior to death. No correlation between adminis- 
tration of corticosteroids and/or alkylating 
agents and occurrence of infection could be demon- 
strated. As single causes of symptomatic illness 
in CLL infections, bleeding, and anemia are the 
most frequent. The frequency of infection and 
incidence of acquired hemolytic anemia in CLL sug- 
gests that the immune response is distorted and 
inadequate in chronic lymphocytic leukemia. This 
aberration in immunity appears causally related 
to some of the important symptomatic illness in 
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EFFECT OF INDUCED ANEMIA AND POLYCYTHEMIA ON RAT 
BONE MARROW TREATED WITH ALKYLATING AGENTS. 
Eugene P. Frenkel, Barbara E. Whalley#, and 
Donald R. Korst. Dept. Int. Med., Univ. of Mich. 
Hosp. & VA Hosp., Ann Arbor. 

Evaluation of the effect of anemia and trans- 
fusion polycythemia as "pre-conditioning® pro- 
tection of bone marrow in rats to be treated with 
alkylating agents was carried out by inducing 
these states prior to therapy. Post therapy 
status of the bone marrow was evaluated in terms 
of radioiron Fe29 cell uptake in blood and mar- 
row, total femoral marrow nucleated cell counts, 
differential films, peripheral blood counts and 
tritiated thymidine marrow uptake. In the non- 
alkylated groups, anemia induced increased 
erythrocyte uptake of Fe59 with increased marrow 
cellularity when contrasted to the control and 
transfused animals, the latter group revealing 
depressed ree? turnover. Alkylating agents 
suppress Fe°? appearance in circulating erythro- 
cytes to a marked degree, with associated de- 
crease in marrow cellularity and activity espec- 
ially prominent in the control and polycythemic 
groups. These parameters are least depressed 
in the anemic groups with cell counts, differ- 
ential studies and Fe?? utilisation values almost 
twice that noted in the other groups. Induced 
anemia in pre-conditioning prior to therapy 
appears to afford increased Fe?? in marrow, blood 
and spleen which may reflect greater survival of 
cells. Preliminary studies indicate similar 
results with tritiated thymidine. 





BONE MARROW OXYGEN TENSION. Joseph L. Grant. 
Depts. of Medicine and Research, Veterans Adminis- 
tration Hospital, White River Junction, Vermont. 
Recent hormonal theories of hemopoiesis con- 
flict with the older concept that anoxia is the 
stimulus for red blood cell production. If the 
older theory were correct, patients with active 
marrow should show low bone marrow oxygen tension. 
The oxygen and carbon dioxide tensions of marrow 
blood from twenty patients were studied by the 
method of Riley et al and correlated with the ar- 
terial gas tensions, histologic activity of the 
marrow and the clinical course of the patient. 
With normal marrow, values for oxygen tension lay 
between 33 and 39 mm. of mercury. Two patients 
with polycythemia vera, three with blood loss an- 
emia, and one with brucellosis had increased bone 
marrow tension, range 45 to 70 mm. of mercury, 
associated with hyperactive marrow. A patient 
with severe myxedema had an increased marrow 
oxygen tension associated with bone marrow atrophy 
and anemia. After treatment with thyroid, the an- 
emia improved and the marrow oxygen tension fell 
to normal. The secondary polycythemia of chronic 
pulmonary emphysema was associated with normal 
marrow and normal oxygen tension. Values for 
marrow PCO) generally agreed with arterial PCO. 
It is concluded that anoxia is not a stimulus 
for bone marrow activity but that hyperactivity 
is associated with improved oxygenation. The 
increased PO) of bone marrow blood in myxedema is 
thought to result from under-utilization of oxygen 
by the marrow. 
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PLASMA VITAMIN B)}> REMOVAL IN MYELOPROLIFERA- 
TIVE DISORDERS, Charles A, Hall, VA Hospital, 
Albany, New York, 

The purpose of the study was to measure the 
rate of removal of tracer amounts of radio- 
active vitamin B)> from the plasma of patients 
with various proliferative diggases of blood, 
A dose of 0,04-0,05 pe. of Coo® B,5 was given 
I,V, to control subjects and to patients with 
the following: myelogenous leukemia, acute 3, 
chronic 3; polyoythemia, primary 5, secondary 
23; chronic lymphatic leukemia 2; leukemoid 
reaction 1, Plasma samples taken at intervals 
were counted by scintillation spectrometry, 
Almost all of the patients with myelogenous 
leukemia and polycythemia vera, even those in 
remission, showed one or both of two abnor- 
malities: (1) A delay in plasma disappearance; 
(2) after the initial drop in plasma radio- 
activity, a rise in Co? Byo at the 1-2 hour 
period followed by a second drop, Curve abnor- 
malities were not closely correlated with 
total serum B}2, The disappearance curves 
were normal in the patients with secondary 
polycythemia and chronic lymphatic leukemia, 
Conclusions: (1) These findings indicate a 
link between syndromes of the myeloprolifera- 
tive group, (2) The vitamin B)> abnormality 
in these diseases is more than a simple in- 
crease in circulating binding protein, (3) 
The procedure used has potential diagnostic 
value in differentiating primary from second- 
ary polycythemia and perhaps in distinguishing 
the type of acute leukemia, 


INITIAL STUDIES ON THE EFFICACY OF THE ORAL MUCOUS 
MEMBRANCE IN B) ABSORPTION. George A. Hyman. Med. 
Ser. Francis Défafield Hospital and Presbyterian 
Hospital and Dept.Med., Columbia Univ.Coll. Phys. 
and Surgs, New York City, N.Y. 

In an attempt to elucidate further the mechan- 
ism of By2 absorption in the normal individualand 
in the patient with Bio deficiency, an evaluation 
of a new route of B)o administration via the oral 
mucous membrane was made. Fifteen patients with 
proven pernicious anemia, with or without dorso- 
lateral sclerosis, 7 with "malabsorption syndrame,* 
and 9 having total gastrectomy or esophago-gastric 
obstruction were selected for study. An additimal 
group of 11 in-hospital patients with normal B, 
absorption, and a group of 20 normal individuals 
were selected as controls. C0°0-p 2 was incor- 
porated into, sub-lingual tablets(R) containing 
0.5ac of -B)2 per tablet (lmcg.) (1). The 
tablet was administered sub-lingually and simul- 
taneously 1000 mcg. of B,.. was given by hypodermic 
injection as a carrier dose. The procedure 
adopted by Schilling (2) was followed. The 24 
hour urinary excretion, following sub-lingual ab- 
sorption of B 2 in the normal individual, averaged 
10 to 20%, which was as much or more than that 
following gastric administration. Sub-lingual ab- 
sorption was also found to be significant in 
patients unable to swallow. In every patient with 
pernicious anemia, 0% was found after sub-lingual 
administration. Since sub-lingual absorption of 
B)> was demonstrated by this study, the implica- 
tions of these findings upon the current hypo- 
theses of B)2 absorption will be considered. 
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EFFECT OF PREDNISOLONE ON INCOMPATIBLE BLOOD 


TRANSFUSIONS. Wilmer C. Hewitt, Jr.,# Munse 
matology, r rny itute of 
Research, Washington, D. C. 

Reports that intravenous prednisolone pre- 
vents hemolytic transfusion reactions could not 
be confirmed. In this study 10 recipients were 
given 1 to 3 ml. of chromium>! tagged ABO or Rh 
incompatible cells and survival times were deten 
mined. Six group A subjects received B cells, 

1 group O and 1 group B received A cells. Two 
patients, 1 with anti-E and 1 with anti-c were 
given homozygous E and homozygous c cells re- 
spectively. Each subject, 2 to 6 days later, 
received 90 mg. of prednisolone intravenously 
30 to 40 minutes prior to repeating the experi- 
ment. An additional 10 mg. were given with the 
injected cells. In all experiments the cells 
were rapidly destroyed. The half life of the 
ABO incompatible cells was less than 2 minutes, 
The half life of the Rh incompatible cells was 

2 to 6 hours. Administration of prednisolone did 
not alter cell survival. It is concluded that 
prednisolone does not prolong the survival of 
incompatible red cells and would not be effective 
in preventing hemolytic transfusion reactions. 


SEQUESTRATION OF SENSITIZED RED CELLS BY SPLENIC 
AUTOTRANSPLANTS. James H, Jandl. Thorndike 
Laboratory (Harvard), Boston City Hospital, 
Boston, Mass. 

Spleen tissue can regenerate after splenic 
rupture or autotransplantation. To what extent 
such tissue functions was investigated by sub- 
jecting weanling rats to one of four procedures: 
1) sham-operation; 2) splenectomy; 3) splenect- 
omy with subcutaneous autotransplantation of 100 
mg. of spleen; and 4) hemi-splenectomy with auto- 
transplantation of 100 mg. of spleen. At various 
intervals up to six months thereafter groups of 
these animals were injected intravenously with 
Crd5l-labelled rat red cells coated with in- 
complete antibody and the distribution of 
labelled cells was determined. Regeneration of 
transplants began within a few days and was maxi- 
mal within 30 days. In animals with spleen 
remants regeneration of transplants was only 
25% of those in splenectomized animals. Seques- 
tration of labelled red cells by transplants was 
evident within 14 days and maximal within 30 
days, when it approached that of intact spleen 
on a weight basis. Spleen remmants suppressed 
red cell trapping by transplants. These find- 
ings indicate that regenerated, ectopic spleen 
functions as well as normal spleen in terms of 
cellular sequestration. Previous evidence sug- 
gesting that transplanted spleen tissue exerts 
hormonal action on bone marrow may be explained 
by its sequestering activity. Finally these 
studies substantiate previous observations by 
others suggesting that spleen growth is subject 
to homeostatic control. 
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STUDIES OF THE MECHANISM OF ACTION OF CORTISONE 
ON RED CELL DESTRUCTION, Manuel E, Kaplan 
(intr. by W. B. Castle). Thorndike Laboratory 
(Harvard), Boston City Hospital, Boston, Mass. 

The beneficial effect of cortisone in 
acquired hemolytic anemia has been attributed to 
1) suppression of antibody synthesis, and 2) in- 
hibition of antigen-antibody interreaction. We 
have investigated the possibility that cortisone 
interferes with the clearance of abnormal red 
cells from the circulation, Rat red cells, 
labelled with Cr°l1, were 1) sensitized in vitro 
with immune rabbit serum, or 2) incubated at 37° 
¢. for 20-24 hours, Thereafter the labelled 
cells were administered intravenously to thoro- 
trast-treated, cortisone-treated, and untreated 
rats, and the survival and organ distribution of 
the cells were determined. Thorotrast caused a 
profound inhibition both of splenic and hepatic 
sequestration of red cells altered in either way. 
In steroid-treated animals the survival of sen- 
sitized red cells was enhanced due entirely to 
inhibition of hepatic sequestration. Although 
small, the spleens of cortisonized rats trapped 
antibody-coated red cells normally. No con- 
sistent improvement in the survival of stored 
red cells was demonstrated in steroid-treated 
rats, but some depression of hepatic sequestra- 
tion was evident. These studies indicate that 
1) cortisone inhibits the sequestration by the 
liver of altered red cells, the inhibition being 
geeater with immune than with non-immume red 
cell alterations, and 2) cortisone and thorotrast 
inhibit red cell sequestration by different 
mechanisms. 


RESPIRATION OF LEUKOCYTES FROM PA- 
TIENTS WITH THYROID DISORDERS. John 
Laszlo and T. Edward Powell II (intr. by R. 
Wayne Rundles). Duke Univ. Med, Center, Durham. 
Leukocyte respiration was studied on cells 
isolated by fibrinogen sedimentation from normal 
subjects and patients having hypo- and hyper- 
thyroidism. Respiration was measured on un- 
centrifuged cells in their own plasma in Warburg 
vessels andexpressed in the conyentional manner 
(Q02). Triiodothyronine (5xl10~°M T3) was added 


to the experimental flasks. The average QO? of 
normal cells was 3.4(SD .55); the average T3 


stimulation+9% (SD2.6%). The average QO2 in 
10 hypothyroid patients, was 2.1 (SD .51) and T3 
stimulation #47% (SD 37%). Four cases of hyper- 
thyroidism had QO2 of 6.0(SD1.85) and T3 inhib- 
ited me setae by 31% (SD2.8). Follow-up studies 
were done at intervals after treatment. Example: 
270 year old male with myxedema had an initial 


QO2 of 2.0 and T3 increase of #95%. With partial 
thyroid replacement the QO2 rose to 2.9 and T3 
stimulation fell to*25%. On complete replacement 
the QO2 was 3.1 and T3 effect wasti3%. Prelimi- 
nary studies indicate that T3 stimulation depends 
upon an intact glucose pathway. When a glucose 
inhibitor was used QO2 was unaffected but T3 
stimulation was blocked. There was no effect of 
T3 on anaerobic glycolysis. Conclusion: Leuko- 
cyte metabolism can be used to measure a 
patients metabolic status and offers a tool in 
studying hormonal action. 


NATIONAL MEETING * HEMATOLOGY 







211 





HYPOSTHENURIA IN SICKLE CELL ANEMIA AND SICKLE 
CELL TRAIT. Ha G. Keitel and L. Schlitt* Dept. 
of Pediatrics, Jefferson Medical College, 
Philadelphia, Pa. 

Hyposthenuria was investigated in sickle cell 
trait subjects and sickle cell anemia patients. 
The following statistically significant results 
were obtained: (1) in sickle cell trait subjects 
both normal and reduced urinary concentration 
maxima are found, whereas all untreated patients 
with sickle cell anemia over 6 months of age have 
hyposthenuria. (2) Hyposthenuria becomes increas- 
ingly more severe with advancing age in both 
sickle cell anemia and sickle cell trait. Ina 
six month old patient with sickle cell anemia 
and hyposthenuria the urinary concentration 
maxima returned to normal after two transfusions 
of normal red blood cells. 

Reasons are presented favoring the hypothesis 
that hyposthenuria in sickle cell disease is due 
to renal damage, possibly from intravascular 
sickling in renal vessels or from the presence 
of ‘free’ circulating 'S' hemoglobin. 





A GENETIC STUDY OF A FAMILY WITH HEREDITARY 

SPHEROCYI0SIS (H.S.) AND HYPERURICEMIA. James 

Lawrence. (intr. by Robert C. Muehrcke). Adelaide, 
tralia. : 

In 1921 Meulengracht suggested that H.S. was 
transmitted as a Mendelian dominant. However, 
Young (1955) emphasized that in acceptable re- 
ports there was a shortage of affected siblings 
of propositi--2l)% instead of 50%. An Australian 
family was studied to clarify the transmission of 
4.5. Clinical examination and the following 
tests were performed: (1) complete blood examina- 
tion including film for spherocytes (2) serum 
bilirubin (3) blood uric acid (UA) () immediate 
and 24 hour RBC osmotic fragility (Dacie) (5) 
autohemolysis after 2); and 48 hours (Dacie). The 
pedigree consisted of 169 members in 5 generations 
of whom we examined 13 and had relieble informa- 
tion about 16. In the 3rd, th, and 5th genera- 
tions, there were 0 individuals in 13 sibships 
in which H.S, occurred: 20 had H.S., 18 did not, 
and 2 are unknown--consistent with ilendelian 
dominant transmission. Race (192) found affect- 
ed parents had more miscarriages than unaffected 
siblings; they also had significantly more liv- 
ing children. Our data did not bear out this con- 
cept of biological compensation. Gout also oc- 
curred in the family. In 89 subjects UA was mea- 
sured. In the sibships in which hyperuricemia oc- 
curred 23 were affected, 25 normal, and 5 unknowm 
Among the children whose parent was shown to be 
hyperuricemic,13 were affected, 11 normal, and 6 
unknown, These favor transmission of hyperurice- 


mia by a single dominant gene of high but incom- 
plete penetrance. There was no genetic relation- 


ship between H.S. and hyperuricemia. 
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HETEROGRAFT RESPONSE IN LYMPHOMA AND LEUKEMIA. 


Hildegarde M. lorz,* Herbert Lipshutz,* 

Ali Farpour,* and Ab - Dept. of 
lab., Albert Einstein Medical Center, Southern 
Div., Philadelphia, Pa. 

Fetal sheep skin grafts in normal human 
volunteers persist for 5-7 days before rejection 
occurs. The heterograft is maintained for 14-25 
days in patients with lymphoma (reticulum cell 
sarcoma vf stomach, Hodgkin's disease of lung, 
lymphosarcoma of nodes and small bowel, reticulum 
cell sarcoma of nodes). This response is in- 
dependent of patient's symptoms, tuberculin 
reactivity, location and duration of disease. 
Three patients with leukemia (2 chronic lympho- 
cytic, 1 chronic granulocytic) demonstrated a 
normal reject to both fetal sheep and human skin. 
The altered immune response in lymphoma extends 
to heterologous, as well as human, tissue. 


THE INFLUENCE OF HYPEROXIA ON THE PLASMA IRON 
TURNOVER. Paul R. McCurdy, Department of Med., 
Georgetown Univ. School of Medicine and D. C. 
General Hospital, ‘Jashington, D. C. 

Variation in oxygenation of a tissue(s) has 
been considered the means of maintaining homeo- 
stasis of red cell mass. To test this hypo- 
thesis, the plasma iron turnover rate (PITR - 
mg./Kg./d.) was measured before and after admin- 
istration of Oo by mask for 3 hrs. at 6.0 1./min. 
to normal individuals and to those with anemia. 
The mean difference in PITR (d) in 7 patients 
with normal erythropoiesis was 4 0.0357 £ 0.082 
(1 SD). In 11 tests of 10 individuals whose hct. 
was above 28%, I was 4 0.0091 4 0.085. Ina 
normal male the change in PITR was # 0.02 before 
and f 0.05 after reduction of het. from hh% to 
33.5% by phenylhydrazine hemolysis with appro- 
priate PM response. In 6 patients with hct. 
less than 28% (sickle cell anemia, liver disease 
with acute blood loss, lymphoma with hemolysis, 
iron deficiency, and idiopathic), d was - 0.455 
# 0.376. This reduction with hyperoxia is sig- 
nificant when compared to the lack of change in 
patients with hct. over 28% (p€0.01). In 
patients with azotemia and anemia (hct. 13.5% - 
32%) dwas f 0.0425 4 0.118. If the PITR be 
accepted as a measure of erythropoiesis, the lack 
of change in normal people and in those with mild 
anemia suggest that variation in oxygenation 
plays no role in homeostasis of red cell mass 
until anemia becomes severe. This and the lack 
of change in patients with renal disease support 
the hypothesis of dual control of erythropoiesis 
and the role of the kidney in one mechanism. 


PELLAGRA INDUCED BY 6-MERCAPTOPURINE. George D. 
Ludwig and David C. White? Depts. of Medicine and 
Biophysics, Univ. of Pennsylvania, Phila. 
Pellagra, produced by a hitherto undescribed 
mechanism, i.e. inhibition of diphosphopyridine 
nucleotide (DPN) synthesis by 6-mercaptopurine 
(6-MP), occurred in a woman who for 4 years had 
received large doses of 6-MP (up to 250 mg daily) 
for myelogenous leukemia. She had no dietary de 
ficiency or excessive loss of tryptophan or nico- 
tinic acid as shown by her daily N'methylnicotin- 
amide excretion averaging 3-4 times normal and a 
negative nicotinamide saturation test. Malignant 
carcinoid and "H" Disease, which induce pellagra 
by shunting tryptophan to other indoles, were ex 
cluded. Since DPN deficiency is a known critica] 
factor in pellagra, two explanations were consid 
ered: that 6-MP, because of its structural resep- 
blance to adenine, 1) replaced adenine in DPN, 
making it non-functional, or 2) inhibited DPN syn- 
thesis. The first was excluded because DPN and 
DPNH, extracted from the patient's blood and com 
pared with that from healthy controls and with 
commercial DPN and DPNH, showed no differences in 
fluorescence activation or emission spectra or in 
kinetics of the reaction with ethanol and alcohol 
dehydrogenase. However, the patient's DPN concen- 
tration was only 60% of normal by both enzymatic 
and fluorimetric assays. When 6-MP was stopped 
pellagra disappeared, but the leukemia got worse, 
Therefore, it was concluded that pellagra had re 
sulted from inhibition of DPN synthesis, probably 
by inhibition of Kornberg's enzyme (DPN pyrophos- 
phorylase). This case offers clinical confirma- 
tion of Kaplan's (J.B.C.,219,287,1956) demonstra- 
tion that GMP inhibits DPN formation in animals, 


THE PATHOGENESIS OF EXPERIMENTAL PHLEBOTHROMROSIS 
Hector Marin , Mario Stefanini,and Liselotte Muel- 
ler™ Jos. Stanton Mem.Lab.St.Elis.Hosp. Boston. 

Phlebothrombosis with self propagating throm- 
bus was induced in -50 dogs by isolation of a ven- 
ous segment between two partially constricting 
ligatures followed by systemic infusion of homo- 
logous serum.Within the thrombosing segment, 
platelets were lysed liberating thromboplastic 
factors, labile factor (V)was activated to a po- 
tent serum accelerater and generation ef throm 
bin was faster,such changes persisting as long as 
thrombus extended. Increased antithromboplastin 
and fleeting activation of fibrinolysis were ob- 
served during the first hours. When segments of 
jugular veins were completely isolated in 10 dogs 
blood remained fluid but potent accelerator of 
thromboplastin was found in serum from the seg- 
ment. If, however,blood flow was reestablished 
keeping a partially occluding proximal(closer to 
the heart )ligature in situ, a self propagating 
thrombus was again produced,with changes in the 
clotting, anticoagulant and fibrinolytic mechan- 
isms-as described above. Conclusions:(a) a self 
propagating thrombus is produced in dogs by par~ 
tial stasis combined with hypercoagulability of 
the blood or by partial reestablishment of blood 
flow in a venous segment;(b)mechanism of propage- 
tion of thrombus is related to activation of auto 
catalytic mechanism of blood coagulation;(c)anti- 
coagulant and fibrinolytic mechanisms are acti- 
vated early, inactive later, They are unable to 
prevent the propagation of thrombus. 
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THE IDENTIFICATION OF UROCANIC ACID IN HUMAN URTNE 
AND A COMPARISON OF N-FORMIMINOGLUTAMIC ACID (FGA) 
WITH UROCANIC ACID (UA) EXCRETION FOLLOWING L- 
HISTIDINE LOADING. A. Donald Merritt and Donald 
L. Rucknagel with RC. Gardiner and ™, Silver an™ 
Nat'l, Inst. of Dental Research and Nat'l] Inst, 
of Arthritis and Metabolic Diseases, Bethesda, Md, 
UA has been crystallized from the urine of a 
45 year old Negro female following oral histidine, 
Melting point determinations, infrared and ultra- 
violet spectra of a substance isolated from the 
patients urine were identical to those of a know 
sample of UA. Although UA was know as an inter- 
mediate in the metabolism of histidine to glutamic 
acid, it had not been definitively identified in 
man, «A 24-hour urine collection was analyzed for 
FGA and UA in ?2 subjects following oral histidine 
(3.0 Gm.). In 6 normal subjects and 7 patients 
with varying disorders, less than 40 umoles of FGA 
and 15 umoles of UA were excreted, In 7 patients 
with liver disease (alcoholism, serum hepatitis, 
Laennec's and postnecrotic cirrhosis), increased 
amounts of FGA (54-657 umoles) were excreted with 
minimal elevations of UA (0-31 ~zmoles). UA was 
first identified in a malnourished alcoholic with 
amacrocytic anemia (serum By7:1550 j44g./ml.) who 
excreted 158 moles of UA and 42 smoles of FGA. 
Another patient with a malabsorption syndrome 
manifested a similar pattern, 64 imoles of UA and 
19 umoles of FG\. Conclusion: UA has been iden- 
tified in human urine, Following histidine FGA 
excretion is increased and UA excretion may or 
may not be elevated in patients with liver di- 
sease, In 2 patients, UA excretions were dispro- 
portionately elevated with normal FGA excretions, 


ATP INSTABILITY IN NORMAL WHOLE BLOOD INCUBATED 
WITH PHENYLHYDRAZINE. Daniel N, Mohler and 
William J, Williams, Department of Internal 
Medicine, Washington University School of 
Medicine, St. Louis. 

Loss of ATP is a feature of the "storage 
lesion" of erythrocytes, wherein red blood cell 
viability is progressively compromised. The 
present study was designed to investigate the 
possibility that ATP instability may be a char- 
acteristic of other processes featured by im- 
paired survival of red blood cells. Heparinized 
whole blood obtained from normal fasting subjects 
was incubated at 37°C under sterile conditions 
with and without phenylhydrazine (3.4 yM/ml) for 
periods up to 8 hours. At the end of each incu- 
bation the pH, Heinz body formation, and percent 
hemolysis were determined on an aliquot of the 
blood and a trichloroacetic acid extract was pre- 
pared from the remainder, The ATP content was 
measured spectrophotometrically after the extract 
was chromatographed on a Dowex-l-formate resin 
colum, There was no significant fall in the 
ATP of control samples during 8 hours of incuba- 
tion, The ATP content of samples incubated with 
phenylhydrazine fell slightly after 4 hours, 
about 50% after 6 hours and about 70% after 8 
hours, Accompanying the fall in ATP there was a 
teciprocal rise in the amount of the nucleotide 
fraction eluted from the column prior to ATP, a 
fraction containing AMP, ADP and other compounds. 
The observed loss of ATP may reflect the criti- 
cal biochemical lesion whereby phenylhydrazine 
induces hemolytic anemia. 





NATIONAL MEETING * HEMATOLOGY 


COMPARISON “F PLASMA B)2-BINDING PROTEINS OF 
MAYMALIAN SPECIFS, Aaron Miller and John F, 
Sullivan*, Radioisotope Service, Boston V.A, 
Hospital, Foston, Mass, 

The plasma B,2-binding protein (B)>BP) of man 
is ean acidic protein and is a constituent of the 
seromucoid(Si‘), The mechanism of transfer of Bj 
from the plasma B,.BP of other mammalian species 
was studied in order to find an experimental ani- 
mal vith a transport protein similar to man, Bj2 
concentration of plasma and of plasma SM of man, 
rat, guinea pig, dog and monkey was measured, SM 
was prepared by Winzler's method. Plasma was alsa 
electrophoresed on starch block(pH 4.5, acetate 
buffer). B 2 and protein concentration was measur. 
ed on eluates from 1 cm segments of the block, 

Bj2 concentration was determined by Euglena 
Gracilis assay, SM contained 61-99% of the plasma 
B,> in 5 human plasma samples, 2-4% in 3 mice, 4- 

in 3 rat, 3-47 in 4 guinea pig, 10-32% in 3 
dog and 5-19% in 4 monkey plasma samples, On elec- 
trophoresis of huran plasma, almost all (€4-100%) 
of the plasma B,2 was found 2 to 5 cm anodal from 
the origin, B 2 in all other animals was primari- 
ly found at, or ] cm cathodal from the origin, 
Some Bi2 was also found 2 and 3 cm cathodel, and 
1 em anodal from the origin. Human plasma B)2BP 
differed from the B,.RP of other mammals, Hence, 
experiments relating to the transfer of B,. from 
the B,5BP to body cells carried out in nammals 
cannot be assumed to apply to the human situation, 


PLASMA HEMOGLOBIN KINETICS IN ASSOCIATION WITH 
ALTERED HAPTOGLOBIN. Ward D. Noyes. Dept. of 
Medicine, Univ. of Washington, Seattle, Wash. 

The description of plasma hemoglobin kinetics 
in man has indicated that 300 to 1000 mg. of hemo- 
globin normally pass through this pool daily. This 
hemoglobin upon release into plasma is complexed 
to haptoglobin and removed by the reticulo-endo- 
thelial system. In patients with depleted hapto- 
globin, hemoglobin may be found free in plasma or 
the heme may be split off and become bound to al- 
bumin or beta globulin. The present study attempts 
to characterize the clearance of plasma hemoglobin 
in patients with altered levels of haptoglobin 
through these different disposal rprrnene 5 

Normal human hemoglobin labeled with Fe’” or 
crol was infused in amounts of 30 to 200 mg. and 
the disappearance of plasma radioactivity deter- 
mined. Paper electrophoresis permitted observation 
of the type of protein binding by infused hemo- 
globin. Haptoglobin content was estimated by a 
modification of the method of Connell and Smithies 

In patients with haptoglobin levels above 200 
mg.% and normal or slightly elevated plasma hemo- 
globin levels, infused hemoglobin was cleared at 
rates similar to those previously reported in nor- 
mal individuals. In the absence of haptoglobin and 
with renal disposal negated by anuria, free plasma 
hemoglobin clearance proceeded at a reduced pace 
but much more rapidly than that described for met- 
hemalbumin. Thus the haptoglobin mechanism appears 
to be the most efficient means of hemoglobin re- 
moval but the level of haptoglobin present is un- 
related to the plasma hemoglobin kinetics. 
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IMMUNO-HEMOLYTIC ANEMIAIN RUNT DISEASE 
Herman Oliner*, Robert Schwartz and William 
Dameshek. Blood Research Lab., New England 
Center Hospital, Boston, Mass. 

In runt disease antibodies are formed by 
foreign grafted cells against tissues and cells of 
the host. Runt diseage was induced in adult 
hybrid mice (LAF)) by the injection of parental 
(C57L) spleen cells. Various genetic combina- 
tions and methods of pre-sensitizing the donor 
were tried, but immuno-hemolytic anemia 
developed in the recipient mice only when the 
donor animals (C57L) vere pre-sensitized with 
RBC of the recipient (LAF)). Severe weight 
loss, alopecia, dermatitis, leukopenia, anemia 
and a positive Coombs' test doveigped in this 
combination. The survival of Cr~ -labeled RBC 
was distinctly shortened. Approximately one- 


half the affected animals developed splenomegaly. 


Hypothermia ensued with the development of 
signs of runt disease. LE tests were negative. 
Weight loss amounted to one-third of original 
body-weight. The leukopenia was principally 
due to lymphopenia. The hematocrit fell to 80% 
of its original value. Complement was required 
to demonstrate a positive Coombs' test. The 
disease induced in these animals bears many 
similarities to certain auto-immune disorders 
occurring in man and suggests a possibly related 
pathogenesis. 


ERYTHROKINETIC STUDIES IN HETEROZYGOUS 
THALASSEMIA 
Howard A. Pearson* and William McFarland. 
Radioisotope Laboratory and Clinical Hematology 
Dept., U. S. Naval Hospital, Bethesda, Maryland. 
Erythrokinetic studies, using Cr5! and Fe59, 
have been performed on 9 adults with heterozygous 
thalassemia. Diagnosis was based on findings of 
typical red cell morphologic changes, decreased 
osmotic fragility, elevated Hgb Ay by starch block 
electrophoresis and a positive family history. RBC 
Cr°1 T 1/2 was shortened in 6 of 9 cases with a 
mean of 22 days. Plasma iron turnover was in- 
creased in all cases and erythroid hyperplasia of 
the bone marrow was also seen. Despite these indi- 
cations of hyperactivity of the erythron, consistently 
poor Fe°9 utilization by RBC was seen. Values of 
Fe°9 utilization averaged 58% at 14 days in these 
cases, and were intermediate between normal and 
those reported in homozygous thalassemia. These 
studies support the concept that "ineffective erythro- 
poiesis" is important in the pathogenesis of the 
anemia of the heterozygous as well as the homozy- 
gous thalassemia syndromes. 
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STUDIES ON EFFLUX AND INFLUX OF ERYTHROCYTE 
WATER, Edwin G. Olmstead. University of North 


Dakota School of Medicine. Grand Forks, North 
Dakota. 


Rabbit erythrocytes were washed in buffered 
NaCl (A*-0.558°C) until isotonic with this 
medium. Buffered NaCl solutions were prepared 
with At of -0.446°C and -0.670°c. The At of 
each was measured after dilution with measured 
amounts of water. The amounts of water added 
or subtracted was a linear function of the A‘, 
One ml. of erythrocytes was added to 4 ml. of 
each of the solutions and the cell water efflux 
(Wg) and influx (Wy) was determined by the A‘ 
of the extracellular solution. Although changes 
in tonicity were equidistant from isotonicity 
(0.112°C), We # Wy. At pH 7.4 We/Wy = 0.480, 
We was increased by lowering the temperature or 
pH of the cell suspension and was decreased by 
raising the pH of the cell suspension. Wy was 
increased by raising the pH of the cell suspen- 
sion, It was concluded that Wg and Wy are under 
different physiological control as We x Wy # k 
and similar changes in magnitude of We and Wy 
were not effected by similar changes in tempera- 
ture and pH. 


ERYTHROCYTE GLUCOSE-6-PHOSPHATE DEHYDRO- 
GENASE ACTIVITY RELATED TO THYROD ACTIVI- 
TY. Howard A. Pearson and Robert Druyan. (Intr. by 
William McFarland). Radioisotope Laboratory, U.S. 
Naval Hospital, Bethesda, Maryland. 

RBC glucose-6-phosphate dehydrogenase (G6PD) 
has been investigated with respect to thyroid activity. 
Our normal value of G6PD is 137 * 18.9 enzyme units/ 
100 ml of RBC. 11 of 12 patients with thyrotoxicosis 
had elevated enzyme levels averaging 232 + 39 eu/100 
ml of RBC. This difference is highly significant 
(P = < .001). None of the patients were anemic and 
reticulocyte counts were normal. 2 patients with high 
enzyme levels had normal plasma iron turnovers, 
suggesting that increased erythropoietic activity was 
not responsible for the increase of GGPD. Adminis- 
tration of thyroxine and tri-iodothyronine to a normal 
person was associated with a rapid increase in G6PD 
levels. ‘In vitro incubation of RBC and Tri-iodothyro- 
nind showed no augmentation of enzyme activity. 4 
patients with hypothyroidism had normal enzyme 
levels. A direct relationship between increased thy- 
roid activity and RBC G6PD is demonstrated in vivo. 
However, the mechanism for this change is uncertain. 














PRIMARY FOLIC ACID DEFICIENCY IN TROPICAL SPRUE. 
g. Perez-Santiago*, T. W. Sheehy and M. E. Rubini. 
USA Tropical Research Medical Laboratory, and 
Department of Medicine, Univ. of Puerto Rico 
gchool of Medicine, San Juan. 

Primary folic acid deficiency may be separated 
min Bjo deficiency by finding a hema- 
esponse to minute or “physiologic” doses 
of folic acid. Ten patients with severe megalo- 
tic anemia due to tropical sprue were treated 
rograms of folic acid per day (1/600 

ual therapeutic dose), an amount com- 
letely ineffective in pernicious anemia. In 
eight, 2 prompt reticulocytosis, an augmented 
incorporation of Fe59 into the circulating red 
cell mass, end a gradual increase in hemoglobin 
concentration ensued. After two weeks of therapy 
pone marrow became normoblastic, and mega-myel- 
tic elements disappeared. Peripheral leuko- 
penia and thrombocytopenia recovered, usually 
parallel to, but sometimes preceding the rise in 
hemoglobin. Anorexia and diarrhea usually abated, 
although leboratory tests of intestinal absorp- 
tion remained abnormal. 

Tnese data suggest that folic acid deficiency 
ig an important, and possibly etiologic factor 
in the anemia of tropical sprue. However, un- 
like most other instances of folic acid deficien- 
cy, serum Vitamin Bio is reduced in tropical 
sprue. 

















BLOOD VOLUME ATROPHY IN AGEING. S i 
Piomelli, David G, Nathan”, sonal ae an 
Frank R Gardner™. Dept. of Hematology, 
Peter Bent Brigham Hospital, Boston, Mass, 

total red cell volume (RBC) and blood 
volume (BV) have been measured in a group 
of 27 active elderly males (mean age 82) 
and 11 of their wives (mean age 77) with 
the Cr54 technique. These data have been 
compared to those derived from a group of 
laboratory personnel(male mean age: 33), 
(female:22) as well as to the published 
data of Huff and Feller with which our 
normal data closely agreed. The 27 elder- 
ly males(mean weight 68kg) have a 20% re- 
duction in RBC and BV when compared to 
young males of the same weight or of a 
mean weight of 78 kg. The elderly females 
have a 12% reduction in BC and B¥ when 
compared to young females of similar 
weight. These data indicate that there is 
a significant reduction in RBC and BV in 
the aged. This may well be related to a 
decline in lean body mass, The lower BY 
may contribute to the decreased cardiac 
output and cerebral blood flow observed 
in aged people. 
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THE MAY-HEGGLIN ANOMALY: A STUDY OF THREE CASES, 
Arthur Petz*, Irene Smith* and Norman Nelson. 
Dept. of Medicine, Wayne County General Hospital, 
Eloise, Mich. 

Many cases of constitutional anomalies of leu- 
kocytes or platelets have been reported since the 
early studies of Alder, Pelger, Undritz, Glanz- 
mann, and others. Im contrast, only 5 cases were 
found of the anomaly involving both leukocytes 
and platelets, prompting us to report studies in 
2 physicians and a son in whom this May-Hegglin 
anomaly was discovered. All are in good health, 
without physical abnormality. The hematologic 
features consist of blue elliptical cytoplasmic 
bodies in granulocytes and monocytes of blood and 
marrow, mild thrombocytopenia, anisocytosis of 
platelets, and abnormal megakaryocytes. The 
ribonucleic acid (RNA) composition of the leuko- 
cyte inclusions was demonstrated by the loss of 
pyroninophilia upon incubation with ribonuclease. 
These appeared to arise by a persistence and 
condensation of the RNA of immature precursors. 
Leukocyte alkaline phosphatase and granulocytic 
response to inflammation (method of Rebuck) were 
normal. Coagulation studies have shown an in- 
constant prolongation of the bleeding time, 
impaired prothrombin consumption, and moderate 
deficiency of platelet thromboplastic activity, 
correlating well with platelet abnormalities 
demonstrated with electron microscopy. It is 
suggested that this anomaly is more frequent than 
the paucity of reports would indicate, and that 
it might present a unique opportunity to investi- 
gate the possible role of factors, such as RNA, 
in blood cell maturation. 


REDOX ACTIVITY OF LEUKEMIC LEUKOCYTES. A.V. 


Pisciotta, J.©. Gutierrez*, M.I.Bugge* and D 
on*, Marquette University School of Medicine 
Milwaukee, Wisconsin. 

In these studies, oxidation-reduction (redox) 
activity of leukocytes was determined in order 
to detect possible differences between normal 
and leukemic cells, Incubation of a saline sus- 
pension (7,500/cmun?) of normal human leukocytes 
in a standard solution of 2,6 dichlorophenol- 
indophenol resulted in reduction of about 60% 
of the dye in 30 minutes. Redox of WBC isolated 
from patients with chronic granulocytic leukemia 
corresponded to that observed in normals. On 
the other hand, WBC from chronic lymphocytic 
leukemia reduced less than 10% of the dye. In 
adult acute leukemia, blast cells with granulo- 
cytic or monocytic characteristics reduced 30 to 
70%, while blast cells with lymphocytic charac- 
teristics from children or young adults reduced 
only 10% of the dye. Cells with impaired redox 
characteristics also had a low reduced gluta- 
thione content. Hematologic remission, induced 
by drugs, resulted in restoration of these values 
to normal. Despite the morphologic similarity 
of both types of -blast cells, it may be possible 
to differentiate between lymphoblasts and myelo- 
blasts on the basis. of redox activity. 
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ABNORMALITY OF IRON METABOLISM IN IRON DEFICIENCY 
Theodore Prentice and Edwin Mirand? Roswell Park 
Mem. Inst., falo 

The purpose of the present study was to deter- 
mine whether or not iron turnover occurs in iron 
deficient cells. Does iron enter & leave the cell 
independent of the life span of the cell? Weanling 
rats were made Fe deficient using a milk diet with 
copper supplements. After a severe iron deficiency 
anemia was established, tracer doses of Fe?? were 
given I.V. Subsequently plasma clearance of Feo9, 
plasma Fe turnover, marrow, liver & spleen uptake 
& turnover, and RBC Fe turnover were determined. 
Of particular interest was an RBC Fe renewal rate 
which varied from to 10x the normal. This could 
mean either a short life span of Fe deficient 
cells or Fe turnover within the cells. Subsequent 
survival studies on Fe deficient cells were car- 
ried out using 2 separate labels. One group was 
labeled with crdl, the other with Fe?9. The T3 of 
the Fe59 labeled Fe cat gqtent cells averaged about 
one half that of the Cro/ labeled cells(corrected 
for C elution). We conclude that Fe metabolism 
in Fe deficient RBCs is abnormal & characterized 
by Fe turnover independent of life span. We post- 
ulate a small iron pool which turns over more rap- 
idly than normal. This Fe is cleared rapidly from 
the plasma into the erythroid marrow. Part of this 
Fe is incorporated into hemoglobin. The remainder 
stays for a short time in the stromal fraction of 
the cell and is then released to go through the 
cycle again. This could explain many features of 
abnormal iron kinetics previously noted in iron 
deficiency, Thalassemia, and other microcytic 
hypochromic states. 


SERLAL IN VITRO FE-59 UPTAKE BY BONE, MARROW 


SUSPENSIONS. A. L. Rodriguez Rosado“and A. A. 
Cintrén-Rivera-CIinical RedTOlsotope DIVIsTOR, 
Puerto Rico Nuclear Center and School of Medicine, 
University of Puerto Rico, San Juan 

Observations hayg been made on the serial in- 
vitro uptake of Fe?7 by bone marrow suspensions 
from 12 normal, 12 ferropenic, 6 megaloblastic and 
two sickle cell disease patients. Results obtain- 
ed at one, four, six, twelve and twenty four hours 
of incubation of the suspension with the radio- 
active iron revealed two patterns of uptake curves. 
Bone Marrow suspensions from normal patients 
showed a flat curve indicating slow and relatively 
little Fe59 cellular uptake. On the other hand, 
suspensions from ferropenic individuals revealed 
a markedly increased rate of Fe? uptake by the 
cellular components. Megaloblastic marrows showed 
uptake curves similar to the normal ones. Suspen- 
sions from two sickle cell disease patients re- 
vealed an increase in the in-vitro, cellular Fe°? 
uptake in the presence of a serum iron 
level. 

The in-vitro Fe? uptake by bone marrow s 
sions may be a simple way of determining rate of 
hemoglobin synthesis. Further studies are 
indicated to determine whether the uptake curves 
as obtained by this method represent an index of 
iron turnover. 


THE MODIFICATION OF ANTIBODIES IN COLD AGGLUTININ 
DISEASE. S.E.Ritzmann* and W.C.Levin. Dept. of 
Medicine and Hematology Research Lab. University 
of Texas Medical Branch, Galveston, Texas. 

Cold intolerance and hemolytic phenomena in 
cold agglutinin disease (CAD) are attributable to 
high titers of cold agglutinins (CA). No effective 
therapy of this condition is known; ACTH, steroids 
nitrogen mustard and splenectomy are not benefi- 
cial. CA are macroglobulins with 16-19 S20 and are 
composed of 7 S99 globulin subunits. They are sen- 
sitive to sulfhydryl groups (mercaptanes) which 
can depolymerize and inactivate macroglobulins. 
The experimental material was provided by a pa- 
tient with CAD requiring frequent blood transfu- 
sions. The CA were characterized by 7)- Position 
19 S99 and high carbohydrate content. e effect 
of d,l-penicillamine, penicillin G, cysteamine ang 
vit. Bg-SH was examined. In vitro, all compounds 
decreased the CA titers (penicillamine from 1:] 
million to 1:32000(0°C.) and vit. Bg-SH from 
1:4096 to 1:8 (20°C.). There was a decrease of the 
CA titers from 1:262,000 to 1:4096 (5°C.) folloyw- 
ing oral administration of penicillamine (500 mg. 
tid for 10 days) and from 1:1024 to 1:4 (25°C.) 
following i.v. vit. Bg-SH (0.3g. bid for 10 days), 
The acid cold hemolysin titers were reduced from 
1:1024 to 1:4 (22°C. pH 6.5) and the Crs) erythro- 
cyte survival was lengthened. Mercaptane admini- 
stration produced shortening of the thermal ampli- 
tude of the CA from 32 to less than 30°C. The pa- 
tient's condition improved subjectively. These re 
producible results suggest that mercaptanes offer 
an effective therapeutic approach to cold agglu- 
tinin disease. 


THE INFLUENCE OF THE PRIOR ADMINISTRATION OF SED- 
ATION AND ANTI-EMETIC DRUGS ON NITROGEN MUSTARD 
EFFECT IN RATS. Saul A. Rosenberg. V.A. Hospital, 
West Roxbury, Mass., and Peter Bent Brigham Hos- 
pital, Boston, Mass. 

This study was undertaken to determine the in- 
fluence of the prior administration of sedation 
on the effects of nitrogen mustard (HN-2) in rats 
Survival curves were obtained after the intra- 
venous administration of HN-2 to rats. Five 
groups of animals were studied, as follows: 

1. HN-2, only. 2. 30 mg/Kg pentobarbital and 10 

mg/Kg chlorpromazine 30 min. or more after HN-2. 

3. Pentobarbital 20-30 min. prior to HN-2. 4. 

Chlorpromazine 20-30 min. prior to HN-2. 5. Both 

drugs 20-30 min. prior to HN-2. The survival 

data were analyzed by the method of Litchfield 

and Wilcoxon, using log-probability paper. 

The 30 day LD-50 values obtained are: 

GROUP # RATS HN-2 LD- 19/20 CONF. LIMITS 
1 0.90 Kg 
2 14 


0 
0.80 
3 93 1.0 
1.0 
1.26 


k = 72 


. 8 
These results indicate that the administration 
of pentobarbital and chlorpromazine, to the point 
of anesthesia, prior to intravenous HN-2, results 
in a significant reduction of HN-2 effect, as 
measured by mortality in rats. Possible mechal- 
isms for this effect include respiratory depres- 
sion with resultant anoxia, peripheral vasodile- 
tation and hypotension and decreased metabolic 
rate with hypothermia. The possible clinical ir 
portance of these observations is apparent. 
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COKMESTION OF PTA DEFICISNCY BY PLATELETS. 
Robert L. Rosenthal. Depts. of Medicine and 
Pathology, beth Israel Hospital, New York. 
Correction of the clotting defect by washed 
platelets was studied in 25 subjects with vary- 
ing degrees of plasma thromboplastin antecedent 
(PTA) deficiency, A suspension of 0,1 cc. of 
washed platelets, prepared in siliconized glass- 
ware in a concentration of 2uu,UU0 to 350,00 
per cu. mm.0.85% NaCl, was mixed with 1 cc. of 
PTA deficient blood and the serum prothrombin 
time (SPT) was measured by a one-stage method, 
Results revealed significant improvement of the 
SPT to 35 to 65 sec. in subjects with slight 
degrees of PTA deficiency as characterized by 
normal ciotting time and SrT of 16 to 23 sec. 
These subjects generally revealed a normal 
thromboplastin generation test (TGT). Subjects 
with moderate to marked PTA deficiency revealed 
little or no correction of the SPT by platelets 
and the TGT was abnormal, There was no relation 
between correctibility of the defect by platelets 
and by normal plasma and serum, BaSOQ), adsorbed 
plasma and serum, The latter four reagents pro- 
duced varying degrees of correction of the SPT 
in all cases, The mechanism of correction of 
slight PTA deficiency by washed platelets is 
not known, The platelets may provide a non- 
specific acceleration of the clotting process 
to compensate for the PTA deficiency or the 
platelets may carry a sufficient amount of 
non-wasnable PTA or glass factor to correct 
the deficiency. 





FRACTIONATION OF SERUM LACTIC DEHYDROGENASE IN 
WRUL INDIVIDUALS. 
Helt* and William S. Sterkyeather? Medical Svc., 
YA Hospital and Dept. of Internal Medicine, 

Univ. of Mich. Med. Sch., ann arbor, Michigan. 

Fasting sera from normal individuals have been 
mbjected to continuous curtain flow electro- 
phoresis at 4° C for 16 hours, utilising a barbi- 
tal buffer with a pH of 8.6 and an ionic strength 
of 0.02 at 840 V and 70 ma. The 32 fractions 
collected were analys#& for protein content using 
the Weichselbaum technique and for lactic de- 
hydrogenase (LDH) by a modification of the method 
of Wacker. 

Varying amounts of enzyme activity in the dif- 
ferent tubes can be depicted in a curve analogous 
te those used to depict separation of the serum 
proteins. Fraction I moves in association with 
albusin and conteins 30% of the total LDH acti- 
rity. Fraction II moves with the alpha-globulins 
and represents 40% of total activity. Fraction 
III is associated with beta-globulin and contains 
2h of total activity; at times this appears as 
two separate fractions. The remaining 10% of 
wtivity is distributed between two smaller peaks 
atecciated with gamma-globulin. A mall fraction 
is occasionally trailing gauma-globul in. 

Conmslusions: These separate fractions are as- 
med to originate in different body tissues. 
Specific abnormalities of pattern are known to be 
Present in certain disease states. analysis by 
frettionation may be helpful when total serum 
tmtyne activity is not elevated. 
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STUDIES OF THE ANTIBODY IN PAROXYSMAL 
COLD HEMOGLOBINURIA, Johann Schmidt* and 
George O, Clifford. Dept. of Medicine, Wayne 
State Un,, City of Detroit Receiving Hospital. 

A 32 year old colored female with paroxysmal 
cold hemoglobinuria was studied to characterize 
the antibody responsible, Serology was negative. 
Direct and indirect Donath-Landsteiner reactions 
were positive, The titer of the amboceptor was 
inversely proportional to'the temperature, maxi- 
mally 1:256 at 0°C. An additional hemolytic fac- 
tor appeared to be present, with activity betwem 
10°C and 20°C, resembling a monothermic 
hemolysin, By separate determination of the ac- 
tivity of amboceptor and complement at various 
temperatures, it was found that this monother- 
mic reaction was due to overlapping activity of 
amboceptor and complement. Complement is 
necessary for the reaction of the antibody in both 
the warm (hemolytic) and the cold (sensitizing) 
phase. No firm attachment of amboceptor inthe 
cold phase took place in the absence of comple- 
ment, Direct Coombs Test was negative. The 
indirect Coombs Test was strongly positive at 
0°C and negative above 15°C, In the absence of 
complement, the indirect Coombs Test was neg- 
ative. This confirms the impression that the 
so-called "incomplete cold antibody" is the re- 
sult of interaction between substrate, ambocep- 
tor and complement, 





EFFECT OF INTRAVENOUS FAT EMULSIONS ON HUMAN 
BLOOD VISCOSITY. Martin A. Shearn and Aristides 

-* Dept. o cine, ser on 
Hospital, Oakland, Calif. 

The effect of intravenously administered fat 
emilsion on the viscosity of human blood was in- 
vestigated because (a) a relationship between 
increased blood viscosity and thrombosis has been 
suggested, and (b) in animals, increased blood 
viscosity has been demonstrated to follow the 
intravenous administration of lipids. 

An in vivo method based on Poiseuille's law 
was etermine viscosity. The blood was 
passed through a needle of known length and radius 
while the rate of flow ami the difference between 
the pressures at the ends of the needle were 
measured. The coefficient of variation as deter- 
mined by a 2-way analysis of variance on the first 
103 determinations was 2.2%. 

In 13 hospitalized subjects in the basal state, 
blood viscosity was determined in triplicate be- 
fore and after injection of 600 ml. of an emlsim 
containing 90 Gm. of lipids. The hematocrit level, 
determined before and after the injection, in no 
instance showed a variation greater than 1%. All 
sera became extremely turbid. In some instances 
the total blood lipid content increased 3-fold 
after injection of the emlsion. In spite of the 
magnitude of this rise, blood viscosity showed no 
significant change. 
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RELATIONSSIP OF VIT Byo TO FOLIC ACID DEFICIENCY 
Iii TROPICAL SPRUE. T. W. Sheehy, E. Perez 
Santiago, and M. E. Rubini, USA Tropical Research 
Med. Lab. & Department of Med. Univ. of Puerto 
Rico School of Med., San Juan. 

The megaloblastic anemia of tropical sprue 
responds to minute or “pnysiologic" amounts of 
folic acid (25 mg/day). This dosage is complete- 
ly ineffective in pernicious anemia, and suggests 
that tae anemia of sprue is due primarily to a 
deficiency of folic acid rether taan of Vit Bjo. 
However, serum Vit Bjo is consistently reduced 
in untreated tropical sprue (mean 89.5 é 18.2 
(S.E.) pg/L, n = 16, vs. 676.8 # 94.6 (S.E.) 
pg/L, n = 10 normals). Serum Vit Blo increased 
wita treatment only if Vit B,j> was given; in the 
folic-acid-treated patients it remained low. Yet 
bone marrow reverted and remained normoblastic, 
and normal hemoglobin was maintained. Neurologic 
complications were exceedingly rare in the un- 
treated patients, and did not occur in two 
petients maintained on folic acid alone for over 
two years despite continued serum Vit B)o levels, 


7 
+ 
. 


<100 mg/L. Absorption of Co® Vit By> was usual- 


ly abdnormal in the untreated patients, and was 
not improved by intrinsic factor or acute folic 
acid loeding. Despite clinical and hematologic 
remission produced by eitner folic acid or Vit 
Bi2, Co°’ Vit Blo absorption remained low, as did 
most of tne other laboratory tests of intestinal 
absorption. The data indicate that reduced serum 
Vitamin 3,2 levels may not necessarily indicate 

a latent or actual Vitamin B,5 deficiency in 
sprue, and do not prognosticate neurologic 
deterioretion in this disease. 


LABORATORY AND GENETIC OBSERVATIONS IN ANOTHER 
FAMILY WITH THE HAGEMAN TRAIT. John H. Thompson, 

r., Chris A. Pascuzzi* and John A. ittel, Jr.* 
Mayo Clinic, Rochester, Minn. 

Discovery of the Hageman trait in a boy and 
his sister led to the investigation of 10 other 
members of this family, embracing three genera- 
tions. Correction experiments with plasmas and 
serums known to be deficient, as well as with 
serums of 13 types of laboratory animals, were 
carried out. Stability studies and electro- 
phoretic localization of the Hageman trait in 
plasma also were done. The protein substance 
that is deficient in the Hageman trait is a 
gamma globulin that is extremely stable and not 
adsorbable by barium sulfate. The serums of all 
animals tested except the horse and chicken cor- 
rected the Hageman-deficient plasma. Investiga- 
tion of this family did not disclose any persons 
with the Hageman trait other than the original 
two. Our findings to date support the hypothesis 
that Hageman-factor deficiency is inherited as an 
autosomal recessive characteristic. 


THE TRANSFUSION BEHAVIOR OF AVIAN ERYTHROCYTES, 


Robert Silber, Stephen E, Hedberg, Joseph H. 
er ntr,. arcel E, 
onrad), r nst,. 0 S., Was 


e 
ington, D.C, and Peter Bent Brigham Hosp., Boston, 
The survival of transfused mammalian erythro. 
cytes in homologous recipients of compatible 
blood group might be related to the absence of 
the nucleus, which is a site of histocompatibili. 
ty antigens, To test this hypothesis the trans- 
fusion behavior of avian (nucleated) erythrocytes 
was investigated, key erythrocytes were labe]. 
ed in vitro with Cr°’~ and transfused into other 
turkeys as well as into the donor animal. The 
Cr°~ survival curve showed two patterns, In one 
group of animals (compatible) the curve was simi- 
lar to the autotransfusion curve, with a T1/2 be. 
tween ten and fifteen days, In the second group 
(incompatible) an accelerated rate of destruction 
set in on the fourth to the seventh post-transf. 
sion day and an incomplete antibody later became 
demonstrable, When second transfusions were given 
from the same donors to the same recipients, de- 
struction of transfused cells set in earlier in 
the incompatible recipients, while there was no 
shortening of the erythrocyte survival in compat- 
ible turkeys, However, when skin homografts were 
exchanged between donor turkey and both groups of 
recipients, rejection occurred regardless of de- 
monstrable blood group compatibility. Transfusion 
compatibility persisted after graft rejection, 
The transfusion behavior of the avian erythrocy- 
tes resembles that of non-nucleated mammalian red 
cells, indicating the absence of transplantation 
antigens despite the presence of nuclear material, 


IN VITRO SYSTEMS FOR DEMONSTRATING PROTEIN SYNTHE- 
SIS. Wayne E.Truax, John E.Perry and Juanita Bray 
(intr. by James V.Warren), Dept. of Medicine and 
Hematology Research Lab., University of Texas Med- 
cal Branch, Galveston, Texas 

An in yitro human cellular system demonstrating 
biosynthesis of®gamma globulin, abnormal proteins 
and antibodies and identifying the cells involved 
in such synthesis may be of value in assaying com- 
pounds fgr therapeutic effectiveness and may pro- 
vide a qlearer understanding of protein and anti- 
body formation. A method for such is described 
which involves incubation of human marrow and pro- 
tein producing tumor tissue of mice with tritiated 
d,l-leucine. Dialysis of the plasma followed by 
paper electrophoresis produced patterns showing 
radioactivity in localized protein fractions when 
measured by a chromatographic scanner. Synthesis 
of protein by marrow cells in multiple myeloma, 
Waldenstrdém's macroglobulinemia, hypergammaglobu- 
linemia of cirrhosis and carcinomatosis was de- 
monstrated. Similar studies with Potter's mouse 
myeloma tumor permitted correlation of in vitro 
incubation with in vivo methods. Evidence has also 
been obtained suggesting antibody synthesis by 
marrow cells in a patient with tularemia. Auto- 
radiographs prepared concomitantly from tissues 
used in incubation permit identification of cells 
with labeled protein secretory activity. The 
method used serves to identify the specific cells 
involved in protein synthesis as well as demon- 
strating measureable protein formation by them and 
offers another approach to the study of protein 
metabolism at a cellular level. 
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THE EFFECTS OF MAJOR SURGERY ON INHIBITORS TO THE 
PLASMIN-PLASMINOGEN SYSTEM IN MAN. George 
Tsitouris*, Samuel Bellet**, Leonard J. Feinberg*, 
Ralph Eilberg* and Herschel Sandberg*. Div. of 
Cardiology, Phila. Gen. Hosp., Phila., Pa. 
Previous studies have shown that alterations 
in blood coagulation factors occur following ma- 
jor surgery. Moreover inhibitors to the plasmin- 
plasminogen system are increased in various 
thromboembolic states. A study of the effects of 
sajor surgery on inhibitors to the plasmin-plas- 
ninogen system was therefore initiated. The 
plasmas of 10 subjects drawn prior to major sur- 
gery and on the 1, 3, 5 and 7th postoperative day, 
were analyzed for anti-fibrinolytic activity. 
This was measured by the prolongation of the time 
required to dissolve a fibrin clot when mixed 
with fixed concentrations of Thrombolysin. Plas- 
ma fibrinogen concentrations were also deter- 
mined. All subjects showed a progressive use in 
both the plasma fibrinogen concentration and the 
anti-fibrinolytic activity from the lst to the 
7th postoperative day reaching about 160% of the 
pre-operative levels by the 7th day. Similar in- 
creased inhibitor activity was not obtained when 
fibrinogen was added in similar concentrations to 
the pre-operative plasma. It therefore appears 
that inhibitors to the plasmin-plasminogen fi- 
brinolytic system are elevated in human plasma 
for at least 7 days after major surgery. 


FURTHER PURIFICATION OF THE PLASMA VITAMIN B-12 
BINDING PROTEIN BY FRACTIONATION OF SEROMUCOID ON 
ANION EXCHANGE CELLULOSE COLUMNS, I, Bernard 
Weinstein* and Donald M, Watkin, Natl. Inst, 
Health, Bethesda, Md, 

Both the normal plasma B-12 binding protein and 
that which is increased in chronic myelocytic leu- 
kemia (CML)are present in the seromucoid fraction 
of plasma, Hence, this fraction was studied 
further, A dialyzed perchloric acid filtrate of 
plasma was applied to a DEAE cellulose column and 
eluted with a gradient of pH and NaCl, The chro- 
aatogram obtained from 500 ml of pooled normal 
plasma revealed at least 7 protein components, 

The largest amount of bound B-12 (microbiologic 
assay) was present in component 3 with lesser 
amounts'‘in 4 and 5, The identical procedure was 
employed using plasma from 2 patients with CML, 

In both cases most of the B-12 was found in com- 
ponent 5 with lesser amounts in 3 and 4, The 
chromatographic distribution of Co-58 B-12 added 
to plasmas in vitro (0.1 mpgm/ml) prior to frac- 
tionation paralleled that of endogenous B-12. 

The B-12 rich fractions had a protein bound hexose 
of 10-15% and a sialic acid content of 10-20%, In 
terms of mugms of B-12 per mg protein, there was 

a 300 fold purification, Though complete purif- 
ication has not been obtained, the findings 

Suggest that the normal plasma B-12 binding pro- 
tein and that which is increased in CML are 
glycoproteins which differ somewhat from each 

other in their behavior on cellulose columns. 


219 


IN VITRO MECHANISM OF DESTRUCTION OF RED CELLS BY 
PRIMAQUINE, Robert I. Weed” (intr. by S. N. 
Swisher**), Dept. of Medicine, University of 
Rochester, Rochester, New York, 

Beutler, et al. have shown in vitro hemolysis 
of normal and Primaquine-sensitive cells occurs 
with concentrations of Primaquine greater than 
3 x 10°3M, Our studies have shown loss of 50% of 
the mean cell K+ in the presence of this concen- 
tration of drug without effect upon reduced 
glutathione in normal and abnormal cells, Ab- 
normal K+ efflux begins at 2 x 1074M Primaquine 
and is an “all or none" loss by some of the cells 
and some K+ loss by the remaining cells, The all 
or none loss is dependent on Primaquine concen- 
tration and eventually leads to colloid osmotic 
hemolysis of the affected cells. Increasing pH 
and incubation in serum rather than saline en- 
hance loss of K+, The effect of serum is not 
dependent on complement or divalent cations. 
"Glutathione unstable" red cells from seven in- 
dividuals manifested (1) Primaquine induced K+ 
loss identical to that of normal red cells, (2) 
K+ loss and hemolysis just as in normal cells 
when incubated with serum from two normal sub- 
jects who had ingested Primaquine for 3-5 days. 
Incubation of whole blood from a patient who had 
just begun to hemolyze after ingesting Furadantin 
revealed no abnormal K+ loss or hemolysis. Dras- 
tic in vitro changes in K+ permeability can be 
induced by Primaquine concentrations in excess of 
pharmacologic levels in normal and G-6-P de- 
hydrogenase deficient cells without effect on GSH 
levels. These results re-emphasize the need for 
further investigation of the in yivyo mechanism of 
destruction of these abnormal cells. 


BONE MARROW NEEDLE BIOPSY: AN EVALUATION. 

M.P. Westerman, M. Sachs* and W.N. Jensen. Dept. 
of Med., Univ. of Pittsburgh Sch. of -, Pitts- 
burgh, Pa. 

This study was undertaken to evaluate marrow 
biopsy by Vim-Silverman needle for diagnostic and 
prognostic value in single and serial biopsies, 
to assess the adequacy of the sample obtained and 
to determine the anatomy of the normal biopsy 
site. 

One hundred thirty biopsies were evaluated 
for general diagnostic aid, while 13 were part of 
serial studies. Normal posterior iliac marrow 
morphology was assessed in 15 hematologically 
normal patients. Sampling adequacy was deter- 
mined by comparison of needle specimens with con- 
comitantly obtained surgical trephine biopsies in 
27 patients. 

The procedure was of diagnostic value in 30% 
of the patients examined while serial biopsies 
aided in assessment of 90% of the patients stud- 
ied. Needle biopsies were similar sample-wise to 
80% of the surgical biopsies. Normal marrow cel- 
lularity varied between 40 and 80% and was di- 
rectly related to patient age. 

The results indicate thisto be an adequate 
and useful procedure which is often a suitable 
substitute for surgical biopsy. The method was 
of specific value for determination of marrow 
cellularity, infiltrative disease, iron deposi- 
tion, and metabolic bone disease. 
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SERUM PROTEIN BINDING OF MYOGLOBIN, HEMOGLOBIN 
AND HEMATIN. Munsey Wheb: O'Neill Barrett and 
William H. Crosby**, Dept. of Hematology, Walter 
rmy ute of Research, Washington, D.C. 
This study was undertaken to investigate fur- 
ther the binding of heme compounds by human serum 
proteins. Human myoglobin, hemoglobin and hematin 
were added in vitro to human serum of all hapto- 
globin types and to anhaptoglobinemic sera. 
Electrophoresis was performed on paper at pH 8.6 
and 7.0 and in starch gel. Benzidine, amido- 
black and bromphenol blue stains were used. The 
results indicate that 1) haptoglobin does not 
bind myoglobin or hematin 2) in addition to albu- 
min, a non-haptoglobin protein binds all three 
pigments 3) this protein is present in sera of 
all haptoglobin types including 0-0 and in some 
anhaptoglobinemic sera from patients with hemo- 
lytic anemia; in the absence of this non-hapto- 
globin protein, as seen in some cases of hemoly- 
tic anemia, no binding of myoglobin, hemoglobin 
or hematin occurs except to albumin )) on paper 
at pH 8.6 and 7.0 the bound myoglobin and hematin 
migrate in the a2-B area but slower than bound 
hemoglobin; in starch gel the bound fraction of 
myoglobin and hematin and the non-haptoglobin 
bound hemoglobin are found in the post-albumin 


zone, probably in the a2-globulin D area of 
Smithies. 


10% BODY IRRADIATION USING D.T.P.A. CHELATED 
y99, H.S. Winchell*, M. Pollycove, J.H. Lawrence**, 
Donner Lab., Univ. of Calif., Berkeley. 

Recent use of total body irradiation in thera- 
py of leukemias and widespread neoplasia, and as ¢ 
suppressor of the immune response prior to homo- 
transplantation, prompted our development of a 
technique to administer total body irradiation 
with an internal isotope. Anesthetized beagles 
were given Mercuhydrin and urea intravenously to 
induce a diuresis. Urine was pumped from bladder 
through a filtration unit into a vein until a 
urine flow of 10 cc per minute was achi gyed. 
After a single I.V. injection of Yttrium’, chela- 
ted with D.T.P.A. (diethylene-triamine-pentacetic 
acid), yo was rapidly excreted by the kidneys;t 
after equilibration approx. 2 hrs. The urine con. 
taining y90 D.T.P.A. was recycled for periods up 
to 8 hrs. Animals were then sacrificed and tis- 
sues assayed for radioactivity. Cannulation of 
thoracic ducts in rats was performed and lymphat- 
ic radioactivity was studied after I.V. injection 
of Y79 p.t.p.a. ¥9° D.T.P.A. seemed uniformly 
distributed in the extracellular space except for 
increased renal and urine concentrations. Little 
activity was found in C.N.S. and cerebrospinal 
fluid. Urine=hlood recycling procedure was well 
tolerated. y? » @ pure beta emitter, proved to 
result in minimal personnel radiation exposure, 
This technique allows for easy control of irradia- 
tion dose because of rapid excretion of Y’” after 
cessation of urine recycling. It is felt that this 
relatively inexpensive procedure delivers more ra- 
diation to bone marrow and lymphatic structures 
relative to the gut and other undesirable targets 
than do presently used techniques. 
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THE INFLUENCE OF ANTICOAGULANTS ON THE ACUTE 
INFLAMMATORY REACTION PRODUCED WITHIN RABBIT 
EAR CHAMBERS INJURED BY HEAT, Fred Allison, Jr. 
and Margie G. Lancaster,* Div. Infectious Dis., 
Dept. of Med., Univ. of Miss. Sch. of Med., 
Jackson, Mississippi. 

Studies of rabbit ear chambers damaged by 
heat have suggested a direct relationship be- 
tween the sticking of leucocytes to endothelium 
and the intravascular polymerization of fibrin- 
ogen to fibrin. In this study rabbits were 
given heparin sodium, sodium warfarin, or a 
combination of both for anticoagulation. Vas- 
cular dynamics and leucocytic behavior within 
undamaged ear chambers were not disturbed by 
these agents. Following injury by heat, the 
white cell sticking reaction developed as in 
controls even though anticoagulation as measured 
in vitro was maximal. These data were construed 
as evidence against a coating of fibrin on cell 
surfaces as a primary cause of leucocytic stick- 
ing. Other aspects of acute inflammation both 
vascular and cellular were similarly unchanged 
by the anticoagulants. An unexpected finding 
was the enhanced formation of intravascular 
fibrin-like material in injured ear chambers of 
rabbits given large doses of heparin sodium. 
This was so even though clotting times were 
greater than 24 hours. Thrombus formation at 
the end of experiments was not enhanced or re- 
duced despite heparin. This suggested that 
thrombosis per se was not a primary factor in 
the vascular occlusion of burns. A motion 
picture will illustrate these findings. 


PROPHYLAXIS OF INFECTIONS BY GAMMA GLOBULIN. 
S. Baron, E.V. Barnett, R.S. Goldsmith, S. 
Silbergeld, W.R. Ehrmantraut and J.E. Boyland 
(intr. by LP, Nasou). Nat'l. Insts. of Hlth., 
Bethesda, Md., Laguna Honda Home, S.F., Calif., 
and D.C. Children's Ctr., Laurel, Md. 

Gamma globulin (GG) has proven effective for 
prophylaxis of a limited number of infectious 
diseases in man. Efficacy of GG for the remain- 
der of these diseases requires additional evi- 
dence and relates to prevention and attenuation 
of infections and to basic mechanisms of immun- 
ity. The present investigation examined the abil- 
ity of GG to reduce incidence and severity of 
certain infectious diseases. This double-blind 
study in 381 institutionalized elderly adults 
and 115 children utilized 3 or 6 monthly I.M. 
inoculations of 0.15 or 0.4 ml GG/pound. The 2 
populations were each randomly divided into 3 
groups, viz., GG, saline placebo, and non-inocu- 
lated recipients. Significant prophylaxis was 
observed among children for mumps (equivalent to 
70% protection), whereas no significant prophy- 
laxis was noted for upper respiratory infections 
(URI), coryza, otitis media, skin infections, 
diarrhea and fever of unknown origin (FUO). 
Among aged adults no significant prophylaxis was 
observed for URI, pneumonia and FUO. Related 
studies and present results indicate that fac- 
tors of dose, antibody concentration, time and 
site of inoculation of GG, and identity and 
location of infecting organism influence effec- 
tiveness. This study suggests some new limita- 
tions and values of GG as a prophylactic agent. 
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THE SIGNIFICANCE OF A CHANGING PATTERN OF BETA 
HEMOLYTIC STREPTOCOCCI. S. H. Bernstein and M. 
Stillerman*. Long Island Jewish Hospital, New 
Hyde Park, New York. 

The prevalence and virulence of beta hemolytic 
streptococcal infections and their non-suppura- 
tive sequelae vary in different areas and during 
certain years. During 1956-59, 1461 strains of 
beta hemolytic streptococci were isolated by 
throat culture from patients with acute pharyn- 
gitis while 342 strains were isolated from their 
family contacts. From well carriers in 100 fam- 
ilies cultured monthly, 133 strains were identi- 
fied. Group A strains accounted for 70% of the 
streptococci isolated from patients and their con- 
tects during 1956-58 while non-Group A organisms 
predominated in the carrier group. Of these 
Group A strains, 55% were not typeable with avail- 
able antisera during this period of time. In 
1959, a rise in the number of streptococcal in- 
fections was accompanied by an increase to 92% of 
Group A organisms isolated from the patients. 

Type 12 strains accounted for 30% and Types 1 and 
5 for 20% of these streptococci. The non-typeable 
strains decreased to 37%. Type 12 organisms were 
isolated from patients with nephritis and types 1 
and 5 from those with rheumatic fever. These re- 
sults indicate that the increased incidence of 
streptococcal infections and their non-suppura- 
tive sequelae in our community has been associ- 
ated with a rise in the number of certain strains 
of Group A streptococci. The data suggests that 
further studies of this kind may be of prognostic 
significance in determining the prevalence of 
rheumatic fever and glomerulonephritis. 


A TWO AND ONE HALF YEAR CONTROLLED SEROLOGIC 
STUDY OF A COMBINED ADENOVIRUS- INFLUENZA VACCINE. 

Jr E.L nn**, J. M. 
Colville and I. William McLean. Division of 
Infectious Diseases, Henry Ford Hospital and The 
Virus Research Laboratory, Parks Davis & Company, 
Detroit, Mich. 

Of 4 groups of approximately 35 subjects, 2 
received a vaccine containing adenovirus types 3, 
4 and 7 and influenza virus strains PR8, PR301, 
Swine, Great Lakes and Lee (one vaccine was ad- 
sorbed on AIPO,), another received the 3 strains 
of adenovirus alone and the 4th group received a 
placebo. The schedule of inoculations in all sub- 
jects was 0, 16 and 52 weeks. Adenovirus neutra- 
lizing antibody was determined on sera drawn at 0, 
2, 16, 18, 28, 52, 54, 78, and 130 weeks in tis- 
sue culture. Influenza hemagglutination inhibi- 
ting antibody was determined for the 0 and 2 week 
sera. All groups except the placebo group re- 
sponded with high levels of antibody to all anti- 
gens following the initial dose. Following the 
52 week booster dose antibody again rose signifi- 
cantly. Loss of antibody titer was relatively 
slight over the 18 month period following the 3rd 
injection. Throughout the entire 24 year period 
following initial inoculation, the vaccinated 
gtoup titers were significantly higher than the 
Placebo group. These data indicate that a poly- 
valent adenovirus-influenza vaccine is capable of 


Producing high and persistent antibody titers to 
tach antigen. 
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A STUDY OF IN VITRO LEUCOCYTE VIABILITY IN HYPER- 
SENSITIVITY STATES, Angenieta A. Biegel* and 
Herbert 0. Sieker, Dept. Med. Duke University Med 
Center, Durham, N.C. 

This study was initiated to evaluate in vitro 
leucocyte survival as a diagnostic method in hy- 
persensitivity states and to elucidate mechanisms 
of immediate and delayed allergic reactions. The 
in vitro leucocyte survival in the presence of 
specific antigens and serum was determined at 30 
and 90 minutes. Observations were made in drug, 
food, and inhalant hypersensitivities, positive 
tuberculin reactions, sarcoidosis and controls. 
Antihistamines, corticosteroids and heparin were 
used in an attempt to inhibit positive in vitro 
reactions. In 114 tests of drug, food and inhal- 
ant allergies, 41 positive and 48 negative sus- 
pected reactions were confirmed with 30-70% cell 
death in the former, and only 10-20% in the lLat- 
ter and controls. Confirmation was questionable 
in 14 positive and 11 negative suspected react- 
ions. Serum from positive tuberculin subjects and 
OT produced death in 50% of leucocytes. Sarcoid 
serum plus pine pollen caused a similar death 
rate. Leucocyte death in positive reactions was 
inhibited almost completely by heparin and corti- 
costeroids, but not significantly by antihista- 
mines. In vitro leucocyte viability appears to be 
a rapid, reliable diagnostic test in drug, food, 
inhalant and tuberculin sensitivities. The test 
may aid in diagnosis of sarcoidosis and infers 
pine pollen sensitivity. It is suggested that hy- 
persensitivity reactions originate at the site of 
cell, serum and antigen contact and can be inhi- 
bited by heparin and corticosteroids. 


RELATIONSHIP OF RHEUMATIC FEVER RECURRENCE RATE 
PER STREPTOCOCCAL INFECTION TO CLINICAL FEATURES 
OF THE PATIENTS. A.R.Feinstein, A. Taranta, H.F. 
Wood* and R.Simpson*., Irvington House,Depts. of 
Med. & Ped.& R.D.S.G.,N.¥.U.Col.of Med.,N.Y.,N.Y. 
The attack rate of rheumatic fever after strep= 
tococcal infections is known to be higher in pate 
ients with previous rheumatic attacks than in the 
general population.In these patients,the possible 
effect of some host factors on the outcome of 
streptococcal infections is uncertain and has been 
analyzed in the present study.l3 children and ad- 
olescents who had had rheumatic fever, were exan- 
ined monthly over a S-year period,for 1608 patient 
years. Monthly throat cultures and at least bi- 
monthly antibody determinations were done. Despite 
continuous antistreptococcal prophylaxis,267 Group 
A streptococcal infections occurred.The rheumatic 
fever recurrence rate per infection(RFRR/I) was 9% 
in 175 infections in patients with no heart dis- 
ease and 30% in 92 infections in those with heart 
disease. It was 5% in 20 infections where marked 
cardiomegaly existed. The RFRR/I was 10,23,27 and 
43% in patients with 1,2,3 and previous attacks 
respectively. It was 22,21,12 and 8% respectively 
in the 7-9,10-12,13-15 and 16-18 age groups and 
24,16,11,and 10% in infections which occurred re- 
spectively 6-23,2l-l1,2-59 and 60+ months since 
the last rheumatic attack. Contrary to expecta- 
tion, the RFRR/I bore no relationship to the time 
elapsed since the preceding streptococcal infec- 
tion. These data indicate a relationship between 
the RFRR/I and certain underlying clinical fea- 


tures, which are independent of the streptococcal 
infections involved, 
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ADRENAL FUNCTION IN BACTERIAL PNEUMONIA. Harry 
Glenchur* and Richard P. Doe. Lab. and Med. Ser- 
vices, V.A. Hosp. and Dept. of Med., Univ. of 
Minn., Minneapolis, Minn. 

Plasma and urinary 17-OHCS levels were deter- 
mined in 7 patients with bacterial pneumonia not 
in shock. High plasma concentration with low 24- 
hour urine excretion was noted. Plasma 17-OHCS 
T-%, urinary 17-OHCS excretion during the T-% 
studies, and hepatic and renal function were 
obtained in the acute and convalescent phase of 
infection in 19 other patients. In acute infec- 
tion, the mean control plasma 17-OHCS values was 
33.4 pg.% (12.9-98.0); during convalescence, 14.9 
pg.% (3.7-24.1). Five patients expired with mean 
plasma free 17-OHCS levels of 52.6 pg.% (28.2- 
98.0). Acute T-%'s of exogenous cortisol was pro- 
longed with a mean of 212 min. (128-383). During 
convalescence, this value dropped to 143 min. 
(44-228). The mean 4-hour urinary 17-OHCS after 
exogenous cortisol during acute pneumonia was 
6.4 mg. (1.3-11.5) and 10.8 mg. (7.6-15.1) during 
convalescence. Creat. Cl. was normal in 8 of 15 
patients during acute infection and in 6 of 8 
patients during convalescence. Liver function 
during acute infection was abnormal in 11 of 17 
patients, returning to normal in 5 of 7 patients. 
The undefined bacterial pneumonic disturbance of 
17-OHCS metabolism is characterized by a high con- 
trol plasma 17-OHCS level, low urinary 17-OHCS ex- 
cretion and prolonged T-%'s of exogenous cortisol. 
Defects to be considered are abnormal hepatic 
conjugation, renal retention of conjugates, in- 
creased plasma protein binding of 17-OHCS and in- 
creased conversion of cortisol to the 20-hydroxy 
forms . 


HOMOGENIZATION OF STAPHYLOCOCCI FROM HIGH AND LOW 
ANTIBACTERIAL AGENT USAGE AREAS.Paul D. Hoeprich. 
Dept. of Medicine, U. of Utah College of Med., 
Salt Lake City, Utah. 

Bred in an area of high antibacterial agent 
usage, and often resistant to these agents, intra- 
hospital staphylococci have access to a limited 
human population. The bulk of human associated 
staphylococci are extra-hospital, and exist in an 
environment of low antibacterial agent usage. Ad- 
mixture of staphylococci from these contrasting 
environments occurs continuously. The ecologic in- 
pact of such exchange in Salt Lake City wae assay- 
ed by multi-faceted comparison of tellurite posi- 
tive staphylococci from individuals: 1. in the 
hospital (59 nose isolates--normal medical person- 
nel; 55 patient isolates--lesions acquired while 
hospitalized); 2. outside the hospital (68 nose 
isolates--normal high school seniors; 50 patient 
isolates--lesions which developed in the absence 
of antibacterial therapy). Observed were: a-, f-, 
A-hemolysin, kinase, protease activity; antitoxir 
reactivity; antibacterial agent susceptibility; 
phage lysis. Non-pathogenic and pathogenic high 
usage area isolates were distinguished from the 
corresponding low usage area isolates by greater 
frequency of: multiple hemolysin and protease act- 
ivity; resistance to penicillin, dihydrostrepto- 
mycin, chloramphenicol, tetracycline, sulfadiazine, 
erythromycin. Overall, phage susceptibility was 
similar for the 4 groups; yet, lysis by phages 80 
or 81, singly or in combinations, occurred more 
often with intra-hospital isolates. The remaining 
parameters disclosed only minor differences. Con- 
plete homogenization of human associated staphylo- 
cecei has not occurred in thie community, 


PRECIPITATION REACTIONS IN AGAR AS A DIAGNOSTIC 
AID IN BLASTOMYCOSIS. Douglas C. Heiner and 
Robert S. Abernathy. Depts. of Pediatrics and 
Medicine, University of Arkansas Medical Center, 
Little Rock. 

Sera from 22 patients with North American 
blastomycosis were studied using Ouchterlony's 
double diffusion precipitation technique. Eleven 
produced 1 or more specific bands with a crude 
antigenic preparation from B. dermatitidis. 
While these precipitin reactions correlated well 
with complement-fixing (CF) reactions, 2 patients 
gave only positive precipitins with negative CF 
reactions. Cross-reacting antibodies to hetero- 
logous fungal antigens could also be found. 
These were of 2 types. First were antibodies 
specific to heterologous fungi persisting in the 
serum from a previous infection or from stimula- 
tion by skin testing. Four patients had preci- 
pitins of this type for antigens of H. capsula- 
tum. Second were antibodies to immunologically 
identical antigens common to different fungi . 
(blastomyces, coccidioides, nistoplasma). Such 
cross-reacting antibodies, which have been found 
in 31 of 1,760 individuals with proved or suspec- 
ted deep mycoses, were readily identified by the 
influence of heterologous antigens on the preci- 
pitate bands they produced. The finding of 
specific antibodies to B. dermatitidis was use- 
ful in interpreting the less specific CF reac- 
tions and has been a valuable diagnostic aid 
when identification of the organism is difficult. 


EPIZOOTIC GROUP A STREPTOCOCCAL INFECTION OF 
MICE. Edward W. Hook, Robert R. Wagner, and 
Rebecca C. Lancefield,* Department of Medicine, 
The New York Hospital-Cornell Medical Center, 
Department of Microbiology, The Johns Hopkins 
University School of Medicine, and The Rocke- 
feller Institute, New York and Baltimore. 

Group A streptococci are usually regarded as 
primary pathogens of man and are only occasion- 
ally implicated as causative agents of disease 
in lower animals. The present report describes 
a widespread naturally-occurring outbreak of 
group A streptococcal infection in a colony of 
Swiss albino mice. Streptococci were cultured 
from the throats of 22% of weanling mice, 24% 
of adult mice and 52% of breeders. One-third 
of infected mice developed signs of cervical 
lymphadenitis, and approximately 50% of mice 
observed for 3 months died of systemic strepto- 
coccal infection. Many mice remained free of 
visible signs of disease despite persistence of 
streptococci in the throat for 3 months or long- 
er. All features of the naturally-acquired 
disease could be reproduced by deposition of 
less than 1300 viable units of streptococci in 
the nares of mice formerly free of infection. 
Group A streptococci were not isolated from 
throat cultures of attendants or other personn- 
el in contact with infected mice during the 
epizootic. The group A streptococcus respons- 
ible for the present epizootic was shown to 
belong to the same serological type as strep- 
tococci isolated from 3 other outbreaks of 
infection in laboratory mice and has been newly 
designated Group A, type 50. 
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THE ROLE OF ALTERED HOST REACTIVITY IN 
STAPHYLOCOCCAL INFECTIONS. Joseph Johnson 
[l*, Keiichi Goshi*, and Leighton Cluff. Dept. 
of Medicine, The Johns Hopkins University 

School of Medicine, Baltimore, Maryland. 

The influence of specific bacterial hypersensi- 
tivity upon staphylococcal infection was studied 
by repeated intradermal infection of rabbits. The 
development of delayed hypersensitivity was ac- 
companied by greater than 100 fold increase in the 
infectivity of the organisms. To assess the con- 
tribution of non-specific inflammation the effect 
of Arthus hypersensitivity, tuberculin hypersensi- 
tivity, thermal injury and chemical inflammation 
upon susceptibility to staphylococcal infection 
was studied. Non-necrotizing inflammation was 
never found to be associated with the same de- 
gree of increased susceptibility to staphylococcal 
infection as was specific bacterial hypersensitiv- 
ity. In contrast increase in local skin resistance 
was found in animals who were previously infect- 
ed in a severely necrotic area. In this instance 
serum antibody against alpha hemolysin appeared 
to play an important role. Studies have been car- 
ried out on the characterization of the alpha he- 
molysin and its role in immunity. These studies 
indicate that specific bacterial hypersensitivity 
increases susceptibility to staphylococcal skin 
infection, while under some circumstances anti- 
bodies to the extracellular toxins may be asso- 
ciated with increased host resistance. 


EXPERIMENTAL INFECTION WITH ATTENUATED POLIOVIRUS 


IW PREMATURE INFANTS. Joseph S. Pagano*,Stanley A. 
Plotkin*, Donald Cornely* and Wary Koprowski*™. 
istar Institute and Philadelphia General 

Hospital, Philadelphia, Pa. 

Speculation that occasional failure to infect 
full-term infants under-60 days old with attenua- 
ted poliovirus was related to biologic immaturity 
led to a study with attenuated virus in premature 
infants. The possibility that immunologic toler- 
ance for viruses might be induced by exposure to 
living poliovirus during the equivalent of the 7th 
to 9th fetal months was considered. Thirty-four 
infants ranging in weight from 990 to 2220 Gm. 
wre given 5.7 log TCIDco of CHAT type 1 virus by 
gavage 3 days after b 3 14 infants not given 
virus were controls. Stool specimens collected 
twice weekly were tested for homotypic virus; the 
neutralizing antibody content of monthly blood 
Specimens was determined. Premature infants were 
highly susceptible to intestinal infection (32/3) 
infected), which suggested that immaturity did not 
entirely account for failure to infect full-term 
infants. However antibody production was stim- 
lated in only a 3rd of the infants. Transplacent- 
ally acquired antibodies had little effect on 
either infection or antibody response. When pre- 
viowly infected premature infants were given 
attenuated virus a 2nd time, they were reinfected 
"ith ease. The antibody response which followed 
Teinfection, even in infants that had not produced 
imtibodies previously, suggested that tolerance to 
‘ living viral antigen was not induced by infec- 
tion with poliovirus of infants born before tern. 
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DETOXIFICATION OF BACTERIAL PYROGEN BY BLOOD AND 
TISSUE EXTRACTS. Willis R. Keene and Maurice 
Landy (intr. by Montague Lane), National Cancer 
Institute, Bethesda, Md. _ 

Little is known about the mechanisms by which 
the host metabolizes endotoxins (lipopolysaccha- 
rides from Gram negative bacteria). Studies were 
therefore done on the ability of blood plasma and 
of cellular extracts to inactivate, in vitro, the 
pyrogenicity of endotoxin from S. marcescens. 
Inactivation by plasma was found to be dependent 
upon: (1) temperature of incubation (2) duration 
of incubation (3) pH of the reaction mixture (4) 
the concentration of pyrogen and (5) concentration 
of plasma, This reaction of plasma components 
with pyrogen requires inorganic phosphate and 
does not proceed in the presence of normal levels 
of calcium. The optimum pH range for the reaction 
is between 8.0 and 9.0. Blood-free extracts from 
liver, spleen, kidney, and polymorphonuclear 
leukocytes are also potent sources of factors 
which alter the pyrogenic and other toxic proper- 
ties of endotoxin. Blood and the reticulo-endo- 
thelial system, as well as other tissues, thus 
have systems which are abundantly capable of 
altering endotoxin. Further work is in progress 
on the mechanism of this reaction, which appears 
to be enzymatic in nature, and on correlation of 
loss in pyrogenicity with chemical alteration of 
the endotoxin molecule, 





ORAL PENICILLIN THERAPY OF BACTERIAL ENDOCAR- 
DITIS: ANALYSIS OF PENICILLIN SERUM CONCEN- 
TRATIONS, SERUM ANTIBACTERIAL ACTIVITY AND 
RESULTS. Edward L. Quinn,** J. M. Colville 
and Frank Cox, Jr., Div. of Inf. Dis., Henry 
Ford Hospital, Detroit, Michigan. 

Treatment of 27 cases of penicillin suscep- 
tible streptococcal endocarditis with 1,200 
mg. of oral penicillin V q.4.h. and 1-2 Gms. 
daily of parenteral streptomycin for 2-3 wks. 
(17 cases) or 4-6 wks. (10 cases) resulted in 
unqualified success in 21 cases (77.7%), 
unqualified failure in 2 (7.4%), and failure 
associated with complicating disease in 4 
(14.8%). In twenty-six patients average serum 
penicillin levels during therapy were 11.02, 
10.39, 9.16 and 6.45 U./ml. 1,2,3 and 4 hrs. 
respectively. During therapy these patients 
Bera inhibited the infecting organism at 
titers of 1:16-1:256 in each instance. The 

ne definite long term (4 wks.) treatment 
ailure had low serum penicillin levels and 
ow serum antibacterial activity. The other 
efinite failure was best ascribed to the 
hort (2 wks.) term treatment because the 
ausative streptococcus was susceptible to 
enicillin, high penicillin levels were 
btained and long term retreatment with 
nicillin was successful. The penicillin 
erum concentrations were comparable to levels 
chieved with a high dosage parenteral pro- 
aine penitillin schedule (600,000 U. q.6.h.). 
linical results were also similar. Gastro- 
ntestinal intolerance was minimal. 
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SERUM PROTEIN ELECTROPHORESIS CHANGES IN MANSON'S 
SCHISTOSOMIASIS. A. A. Cintron Rivera, R. S. 
Diaz Rivera*, J. Acosta Matienzo® and Gladys 
Sanchez*. Clinical Research Laboratory and De- 
partment of Medicine, School of Medicine, Univer- 
sity of Puerto Rico, San Juan. 

In a study of 1039 cases suffering from chron- 
ic Manson's Schistosomiasis, 45% of the cases re- 
vealed the presence of a hypergammaglobulinemia. 
The percentage of cases with hypergammaglobuline- 
mia was significantly less in the treated group 
as compared with the untreated one. Males showed 
a slightly higher incidence of hypergammaglobu- 
linemia than females. Correlation with other 
clinical and laboratory data did not show any 
relation between this finding and the incidence 
of liver involvement, abnormal blood chemistries, 
and alterations of other laboratory tests. The 
decreased incidence of hypergammaglobulinemia in 
the treated cases seem to parallel the decrease 
reactivity of the skin and serological tests 
after therapy with antimonials. 






"CHRONIC" RHEUMATIC FEVER. M.Spagnuolo*,A.Taranta, 
& A.R.Feinstein. Irvington House,Dept. of Med. & 
R.D.S.G., N.¥.U. Col. of Med., New York, N.Y. 
“®Chronic" or"smoldering™ rheumatic fever is 
frequently discussed but rarely studied. This re- 
port analyzes a series of patients with unusually 
prolonged attacks of rheumatic fever (RF). In an 
unselected tion the mean duration of RF was 
109257 days. A "chronic" attack was defined as the 
continual presence of clinical or laboratory mani- 
festations of RF for over 223 days(Me2c-), 70 such 
attacks occurred among 1169 consecutive RF admis- 
sions. In 30, not further considered here, the 
course was benign and the only abnormalities were 
persistent elevations in 16 and chorea in lh, 
the latter often occurring after long "silent" pe- 
riods. In the other 0, 35 had or developed severe 
heart disease,and the "chronic" clinical abnormal- 
ities usually involved the heart, with or without 
congestive failure. Retrospective titration of an- 
tibodies in 29 patients showed unrecognized inter- 
current streptococcal infections in 2.The"chronic® 
attacke:(1) had an incidence of 1,6,17,22 and 50% 
respectively in patients with 0,1,2,3 and & pre- 
vious RF attacks,(2) were more frequent with in- 
creasing severity of previous heart disease, (3) 


showed clinical rebounds which occurred later than 
those of unselected patients,and oftem without re- 


lation to preceding therapy and (4) had a h-year 
mortality rate of 27%. This survey indicates that 
"chronic" RF is an uncommon and often fatal syn- 
drome, whose incidence increases with previous RF 
attacks and severe heart disease, whose course 
often fluctuates independent of treatment and 
whose occurrence may occasionally be precipitated 
by unrecognized streptococcal infections. 
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PRODUCTION OF RENAL DISEASE IN MICE BY STREPTO- 


COCCAL INFECTION. John T. Sharp, Edgar B, Taft,* 
and Alan S. Cohen. Depts. of Med. and Path., Har- 
vard Med. School and Massachusetts General Hospi- 
tal, Boston. 

Generalized edema, hypoalbuminemia, and 
albuminuria were produced in adult, male, white 
mice by the single, subcutaneous injection of a 
type 3, 14, or 19 group A streptococcus, Of 16] 
animals inoculated with an estimated 108 chains ¢ 
streptococci suspended in fresh broth or minera] 
oil, 82 were observed to develop edema in 5 to 19 
days. Kidneys showed tubular necrosis by light 
microscopy up to 14 days after inoculation, Elec- 
tron micrographs of kidneys from edematous animals 
13 days after initiating infection showed fusion 
of epithelial cell foot processes. 30-40 days 
after infection, fusion and thickening of glomer- 
ular capillaries were observed by light micro- 
scopy. Cultures of kidneys yielded streptococci 
in 1 of 19 mice without blood stream infection 
and in 3 animals with blood stream infection.Heat 
killed streptococci, culture supernatants, sterile 
broth and sterile oil failed to produce this 
experimental disease as did infection with 1019 
E. coli or Staph. aureus organisms. Treatment of 
streptococcal infected animals with penicillin 
prevented this disease when treatment was initia- 
ted at the time of the infecting inoculation, 
These experiments demonstrate the occurrence of 
glomerular and tubular lesions in association 
with the growth of large numbers of group A strep- 
tococci at a focus distant from the kidneys, 








RENAL TUBULAR LESIONS IN MICE PRO- 
DUCED BY GROUP A STREPTOCOCCI GROWN 
IN INTRAPERITONEAL DIFFUSION CHAMBERS, 
Eng M. Tan*, Donald B. Hackel* and Melvin 
H. Kaplan. Depts. of Medicine and Pathology, 
Metropolitan General Hospital, Western Reserve 
University, Cleveland, Ohio. 

Group A streptococcal strains of types 12, 
14, and 3, were grown for 48 hours in diffusion 
chambers in the intraperitoneal cavities of mice, 
and the mice sacrificed at intervals of 2 to 90 
days thereafter. Lesions were found in the 
proximal renal tubules, consisting initially of 
tubular necrosis and hyaline casts, followed by 
marked regeneration of tubular cells. Focal 
interstitial inflammation was observed 
occasionally. Glomerular lesions were not 
recognized by light microscopy. These histo- 
logic changes were of a transient nature; 
the kidneys resumed a normal architecture 
after 2 to 3 weeks. A markedly increased pro- 
teinuria was noted 2 to 3 days following removal 
of the peritoneal chambers. The urine sediment 
revealed many epithelial cells, and granular 
and cellular casts, and in a few mice, moderate 
hematuria. These abnormal urinary findings 
persisted for 7 to 10 days. None of 6 non-group 
A strains produced the described renal lesions 
or urinary findings. There was no relationship 
of group A serologic type to capacity to produce 
these renal lesions. 
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RHSUMATIC FEVER RECURRENCE RATE AND ANTIBODY RE- 
SPONSE TO STREPTOCOCCAL INFECTIONS. Ae-Taranta,H.?F. 
food*,A-R- Feinstein RS son* and E.Kle . 
TE a rouse sDaptecof Esdiclaw ant Fediatet ce, 
R.D-S.G. ,N.Y¥.UeCollege of Medicine,New York,N.Y. 

Group A streptococcal infections are known to 
elicit generally higher antibody responses in pa- 
tients who develop rheumatic fever than in those 
who do not. The present study evaluates the rela- 
tionship of these antibody responses to recurren- 
ces of rheumatic fever. 3 children and adoles- 
gents, who had had rheumatic fever, were examined 
sonthly over a 5-year period,for 1608 patient-years 
fonthly throat cultures and at least bimonthly an- 
tibody determinations were done. Despite continu- 
ous antistreptococcal prophylaxis,267 streptococcal 
infections occurred. 53 infections,detectable only 
by throat culture, produced no antibody rises and 
no rheumatic recurrences. 21) infections evoked 
significant antibody responses and were associated 
with Ll, rheumatic recurrences. In this study, the 
recurrence rate per infection varied directly with 
the height of the rise in antistreptolysin 0 titen 
Rises of 2,3,4,5 and 64 tube dilutions were respec 
tively associated with recurrence rate per infec- 
tion of 15,21,32,33 and 78%. Similar results were 
found for increasing rises of antihyaluronidase 
and antistreptokinase titers. By contrast, the in- 
itial value of the antibody titers, before the on- 
set of the streptococcal infection, bore no relat- 
ionship to the rheumatic recurrence rate per in- 
fection. The results suggest that this rate is di- 
rectly proportional to the incremental rise, but 
not to the initial pre-infection level, of strep- 
tococcal antibodies. 


THS QUANTITATIVE 

STATE. Arthur Wh j 

University Yuisville, Louisville, x 
In en attempt to ¢ the role of 

nesal carricrs in! ital-acauir:d staph- 


ylococcal infections, quentitative nasal 
+97 


vlturss have-been osteined from hospiital- 
ized pa - Five percent of positive 
cultures fron 15 untreated patients with 
carricr rates of 1-20 and L7{> of posi- 
cultures untrested paticnts 
yith carrier rat of 80-100), contained 
than 100,000 coa-wlase vositive 
T i ad. Sixty-cisht por- 
tures from 20 un- 
aphylococcal in- 
fections contained more than 1,000,000 
colonies per swab, »ut only 2lj. of posi- 
sive cultures frori 106 untreated patients 
without staphylococcal infections con- 
tained this many colonics. Cultures from 
untreated carricrs of 0/81 stanhnylococci 
contained at least 10,000 colonies per 
swab more frecvently than cultures from 
untreated carriers of other types of 
taphvlococci. Steanhylococci were iso- 
ated fron lis of 80 sweep plates 
in- of carrier 
pvt from 
plates from carriers 
colonies. The administrati 
biotics chanzec the t7pc 
in carricrs, but did not < 
rates or quantitative counts 
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EFFECT OF CHLOROTHIAZIDE AND HYDROCHLOROTHIAZIDE 
IN ACQUIRED AND NEPHROGENIC DIABETES INSIPIDUS. 
Carl S. Alexander and George B, Gordon. Veterans 
Minin. Hospital and Dept. of Medicine, University 
of Minnesota. 

Oral administration of chlorothiazide (CT) 
and hydrochlorothiazide to rats and humans with 
diabetes insipidus (DI) has been shown by others 
to result in decreased Cyo9. In one DI subject 
Heinemann et al demonstrated a definite increase 
in CHo0/Cr, using 500.mg. of CT intravenously. 
Our study was undertaken in an attempt to deter- 
nine whether the discrepancy could be related to 
the large intravenous dose used by Heinemann et 
al. 

Clearance studies were performed during H20 
diuresis in 2 subjects with acquired DI and in 1 
with nephrogenic DI (NDI) before and after con- 
stant intravenous infusion of 1 mg./min. of CT. 
In the 2 subjects with acquired DI, Cyo0/Crn in- 
creased slightly if at all; no change occurred 
in the subject with NDI. In 2 of the 3 subjects 
a single SOO mg. intravenous dose gave similar 
results, 

Long-term oral administration of hydro-CT to 
1 subject with acquired DI resulted in a 50% re- 
duction in urine output. Unlike the results re- 
ported in 2 NDI subjects by Crawford and Kennedy 
and by Portwood and Lusk, our subject with NDI 
showed no consistent reduction in urine output. 

Our data demonstrate that the observed dis- 
crepancy between oral and intravenous CT on CH20 
probably cannot be explained by the difference in 
the magnitude of the intravenous dose. 


EFFECT ON RENAL CONCEN- 
$ CME OF THE SHRINKING 
P. Baker*, Howard Levitin and Frank- 
- Eps . Dep c 


Univ. School of Medicine, New Haven, Conn. 

Severe sodium depletion was produced in rats 
by peritoneal dialysis with 5% glucose in water 
containing 25 meq/L of NaHCO3. Serum sodium fell 
to 105 meq/L. Following dialysis the animals were 
maintained on a low-sodium diet and permitted to 
eat and drink ad lib. Within seven days serum so- 
dium had returned to normal, concurrent with a 
rise in urine volume and a rapid and striking 
weight loss equal to about 25% of the original 
body weight. Diuresis and weight loss were not 
prevented by daily injections of vasopressin in 
oil. Maximum urinary osmolality fell fran 1900 
mosm/Kg to 500 mosm/Kg, but slowly returned to- 
ward normal as serum sodium was restored. Water 
intake of hyponatremic rats exceeded that of pair- 
fed controls. Bone sodium was slightly reduced in 
same experiments but losses of bone sodium were 
not sufficient to account for the return of serum 
sodium to normal. A low-sodium diet alone, in the 
absence of hyponatremia induced by dialysis, did 
not alter maximm urinary concentration. 

Severe hyponatremia appears to disrupt renal 
concentrating mechanisms in the rat so that a 
condition suggesting nephrogenic diabetes insipi- 
dus is produced, resulting in extensive losses of 
body water which continue until the concentration 
of sodium in extracellular fluid returns to 
normal. 


> 
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THE EFFECT OF EXPERIMENTAL PYELONEPHRITIS ON 
RENAL CONCENTRATING ABILITY IN THE RAT. David 
Beck, Lawrence R. Freedman, Howard Levitin, 
Thamas F. Ferris* and Franklin H. Epstein. Dept. 
of Int. Med., Yale Univ., New Haven, Conn. 

Pyelonephritis was induced in normal rats 
without prior ureteral obstruction or mechanical 
trauma by the intravenous inoculation of a viru- 
lent strain of Staphylococcus aureus. Maximum 
urinary concentration (Umax) fell from a mean of 
2350 mosm/Kg to 1490 mosm/Kg 3 weeks after in- 
jection of organisms, then slowly rose to 1700, 
1900, and 2100 mosm/Kg at 2 1/2, 4 and 6 months 
respectively. BUN was slightly higher than con- 
trol levels only at 3 weeks, when the greatest 
decline in concentrating ability was observed. 
When sacrificed 7 months after inoculation, 
gross and/or microscopic evidence of pyeloneph- 
ritis was noted in approximately 80% of the 
group. Staphylococci were recovered fram the kid- 
neys of 30 of the rats, indicating that healing 
had occurred in same. Concentrating ability of 
animals with sterile kidneys had returned to nor- 
mal 6 months after inoculation; by contrast, the 
Umax of those still infected averaged 660 mosm/ 
Kg below the level achieved prior to infection. 
Weight gain and BUN of infected and non-infected 
animals were similar. 

In addition to an anatamic basis for impair- 
ed concentrating ability, pair-feeding experi- 
ments suggest that in the early stages of the 
disease, diminished food intake also plays a 
role in the observed inability of the kidney to 
concentrate urine. 


THE RESPONSE OF URETERAL PERISTALTIC PRESSURES IN 
DOGS TO CHANGING URINE FLOW. Saul Boyarsky. Div. 
of Urol., Dept. Surg., Albert Einstein College. of 
Med., and Bronx Munic. Hosp. Center, N.Y., N.Y. 

Rate of urine flow is an important determin- 
ant of ureteral activity. Peristaltic pressure 
patterns of normal ureters were physiologically 
titrated against increasing urine flows in anes- 
thetized dogs with explanted bladders and record- 
ed through #6 French catheters, Sanborn pressure 
transducers on a "fwin-Viso" recorder. 

Characteristic, different patterns were seen 
in antidiuresis and in diuresis. At urine flows 
below 0.7 cc./min. from each ureter, rhythmic 
contractions showed amplitudes of 20-100 cm. of 
water, frequencies of 6-20/min. and systolic 
durations of 2-5/sec. 

At diuretic flows of 2-12 cc./min. from one 
ureter, regular, rapid contractions were seen 
with an amplitude of 2-4 cm. of water, frequency 
of 120-180/min. with no true diastolic period. 

In the transition sone, the antidiuretic 
pattern merged into the diuretic pattern by a 
lowering of amplitude, loss of uniformity, ap- 
pearance of interspersed complex contractions, 
superimposition of short runs of diuretic pattern, 
and finally complete replacement by the small, 
rapid diuretic waves. 

All the parameters of peristaltic contrac- 
tions changed with diuresis, but in a non-linear 
manner. The results will be interpreted in terms 
of rising intrapelvic pressure during diuresis. 


AN EXPLANATION FOR ABNORMAL WATER RETENTION AND 
HYPONATREMIA IN CONGESTIVE HEART FAILURE. Norman 
H. Bell*, Harold P. Schedl*, and Frederic C. 
Bartter**, Natl. Heart Institute, Bethesda, Md, 
Intravenous isotonic dextrose (20 ml./Kg.) was 
given to patients with congestive heart failure 
and to normal subjects. In both groups (1) urine 
readily became hypotonic to plasma (2) the fall 
could be prevented by simultaneous administration 
of physiological doses of pitressin, and (3) the 
duration of action of the pitressin was the Same, 
This suggests that water retention in congestive 
failure is not due to excessive or persistent an-. 
tidiuretic hormone (ADH). Excessive proximal re- 
absorption of glomerular filtrate could prevent 


free water excretion (C H,0) by restricting sodi« 
um and water from more diStal sites where free 


water could be produced by the abstraction of so- 
dium without water. In non-sodium-depleted nor- 
mals substitution of unreabsorbable solute (iso- 
tonic mannitol), containing no free water, for 
isotonic dextrose produced a progressive fall in 
Crt20 which reached negative values. In patients 
with congestive failure and in sodium-depleted 
normals (with similarly increased proximal sodium 
reabsorption), however, isotonic mannitol pro- 
duced an increase in Cplt20 of up to five times 
that with isotonic dextrose. Potassium excretion 


increased with mannitol in the cardiacs and sodi- 
um-depleted normals, but not in the controls: 
further evidence of distal tubular activation, 
These findings support the view that the water 
retention and hyponatremia in patients with con- 
gestive failure result not from ADH but from ex- 
cessive proximal reabsorption of sodium and water, 


RENAL GLUTAMINASE ADAPTATION OCCURRING IN RES- 
PONSE TO REDUCED RENAL MASS. N.W. Carter, Oren 
H. Ellis* and D.W. Seldin. Dept. of Int. Med., 
The University of Texas Southwestern Medical 
School, Dallas. 

Rats with one entire kidney and 3/4 of the 
other kidney removed develop a mild azotemia with 
or without metabolic acidosis. These rats were 
studied in order to ascertain whether the remain- 
ing normal but hyperperfused, nephrons could 
undergo adaptive increases in the NHz~producing 
enzyme, glutaminase. From both experimental! and 
contro! rats, daily urines were collected for |4 
days while on @ constant diet. Subtotal nephrec- 
tomy was accompanied by azotemia (BUN 29.9 + [5 
mg.% vs. contro! value of 11.6 + 3.1 mg.% - 

p < 0.001). Plasma COp content varied from 9./ 
to 22.5 mEq/L. Titratable acid and NHz excretion, 
and urine pH were not significantly different be- 
tween the groups. in order to have a uniform 
reference, glutaminase activity in both experi- 
mental and contro! groups was expressed in rela- 
tion to renal DNA. Glutaminase activity was in- 
creased in all experimental animais, even those 
with normal plasma COo contents, from a control 
value of 811 + 83 uM NH3/1500 ygm. DNA/hr. to 
1558 + 507. Therefore, the presentation of an 
increased endogenous acid load per nephron in 
the partially nephrectomized rat resulted in an 
adaptive increase in renal giutaminase. 
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HYPERGUANIDEMLA AND HYPOGLYCEMIC UNRESPONSIVENESS 
IN RENAL DISEASE. Burton D.Cohen*, Norton Spritz*, 
Div., Bellevue Hospital and Veterans Adminis- 
tration Hospital, New York. 

Because of the occurrence of hypoglycemia in 
uremic patients during insulin and glucose treat- 
ment for hyperpotassemia a group of 22 patients 
yith renal disease were studied with the standard 
insulin tolerance test. These were compared to 19 
comparably ill patients free of renal disease. 
Although the initial hypoglycemia was identical a 
significantly delayed blood sugar recovery was 
noted in the kidney disease group. A similar 
group of 19 patients and 16 controls were given 
epinephrine followed by periodic blood sugar de- 
terminations. The response showed a diminished 
glycolysis in the group with renal disease sug- 
gesting a deficiency in liver glycogen storage. 
In addition, spontaneous hyperglycemia has been 
demonstrated in non-diabetics with renal disease. 
These paradoxical findings implicate an agent, 
accumulating in the presence of renal disease, 
which blocks hepatic glycogenesis. Plasma deter- 
minations of guanidine, methylguanidine, arginine, 
guanidinoacetic acid, creatine and creatinine re- 
yealed a significant elevation of the latter 3 in 
the patients with renal disease. The data sup- 
port the contention that guanidinoacetic acid is 
a precursor of creatine and creatinine, and that 
guanidine and methylguanidine play no role in 
this metabolic pathway. The retained guanides, 
members of a group of substances known to be ef- 
fective in reducing liver glycogen, may play a 


significant role in the abnormal carbohydrate 
metabolism demonstrated in renal disease. 


WATRIURETIC EFFECT OF A SPIROLACTONE DERIVATIVE. 
F, del Greco, Dept. Medicine, Passavant Memorial 
Hospital and Northwestern University Medical 
School. Chicago, Ill. 


Spirolactone | 3-(oxo-17 f&-hydroxy-19-nor-l- 
androsten-17ed-yl)-propionic acid lactone) has the 
property of inhibiting sodium retention by the 
kidneys induced by aldosterone. Spirolactone was 
given in single aral doses, of 00-1000 mg. to 
12 normal subjects on unrestricted diets, and in 
courses of 200 to 1000 mg./day to 12 edematous 
patients maintained on 20-50 mEq. Na/day. In most 
experiments the effects of chlorothiazide alone 
and combined with spirolactone were studied. 

Body weights, urine volume, urinary and serum Na, 
K, Cl and blood urea nitrogen (BUN) were measured 
serially. Spirolactone produced diuresis, 
natriuresis and hypokaliuria in all normal 
subjects. Spirolactone promoted significant 
diuresis in 5 edemateus patients, hypokaliuria 

in 7 and natriuresis in all. More marked 
diuresis occurred in those with edema due to 
cardiac failure and nephrosis than in edema due 
to steroids or in normal subjects. Serum elect- 
rolytes and BUN remained unaltered in all 

patients except in with renal insufficiency. 

In these serum K and BUN increased significantly. 
The quantitative effects of chlorothiazide and 
spirolactone appeared to be the same, When given 
simultaneously much greater diuresis and natri- 
wesis occurred with little or no hypokaliuria 
and with little or no increase in serum K and 
BUN, even in patients with renal insufficiency. 


STIMULATION OF ACTIVE SODIUM TRANSPORT ACROSS THE 
ISOLATED TOAD BLADDER BY ALDOSTERONE IN VITRO, 
Jean Crabbé. Dept. of Med., Mass. General Hospi- 
tal and Harvard Medical School, Boston, Mass. 

After injections of d, l-aldosterone to toads 
(B. marinus), a significant increase in net sod- 
ium transport can be demonstrated across the iso- 
lated bladder. In further studies, aldosterone 
was added in vitro to the preparation. One yg. 
d-aldosterone dissolved in 10 ml. frog Ringer 
solution bathing the serosal surface of the mem- 
brane produced a progressive increase in net sod- 
ium transport after latent pgtiod of 1 hour, 
averaging 12.2 x 10°” pEq./cm,“/sec. against 4.59 
x 10 pEq. /cm.2/sec. for the control half- 
bladder during the 4th hour when toads were main- 
tained in distilled water (8 experiments). When 
toads were kept in saline (125 mEq. Na/L.), the 
hormonal effect was less pronounced, mean net 
sodiya transport being 5.56 and 2.37 x 1074 wEq.- 
/com.“/sec, respectively (8 experiments). In the 
presence of 10-4 to 1075 M. spirolactone SC 9420, 
d-aldosterone (2 x 1077 M.) failed to stimulate 
sodium transport. The latter was still increased 
after vasopressin under such circumstances, 
Hence, aldosterone can stimulate net sodium 
transport in vitro and this action can be blocked 
by spirolactone, 


CALCIUM EXCRETION STUDIED BY STOP-FLOW AND 
INTERRUPTED STOP-FLOW ANALYSIS, Robert H. 
Dudley and H. V. Murdaugh, Jr. Departments of 
Medicine, University of Alabama Medical School 
and Birmingham VA Hospital. 

Calcium excretion in pentobarbital anesthe- 
tized dogs was studied by stop-flow analysis 
and taneusegeet stop-flow analysis using cal- 
cium 45 (Ca*5) in a manner similar to that re- 
ported for magnesium using Mg28 (J.C.1. 38:1028, 
1959). The Ca45 was given as a continuous in- 
fusion to produce a constant plasma level. 
Active reabsorption of calcium by the proximal 
portion of the distal nephron was demonstrated 
by the maximal decrease in the Ca45 U/P and the 
ratio of Ca45 U/P to exogenous creatinine U/P 
distal to the level of para-aminohippurate 
secretion and proximal to the point of potassium 
secretion in agreement with the findings of 
Wesson. Interrupted stop-flow analysis did not 
suggest distal secretion of calcium. The stop- 
flow and interrupted stop-flow curves for cal- 
cium are similar to those for magnesium showing 


a common site of reabsorption for these sub- 
stances, 
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EFFECT OF GLYCINE ON THE RENAL EXCRETION OF 
ENDOGENOUS METABOLITES, Howard C. Elliott, 

H. V. Murdaugh, Jr., and Alfred A. Walker*. 
Depts. of Chemistry and Medicine, University of 
Alabama Center and Medical School, and VA 
Hospital. 

Thirty studies have been performed on normal 
volunteer human subjects, twenty utilizing 
sodium benzoate and ten utilizing acetyl 
salicylic acid, to study the effect of these 
substances on the excretion of endogenous uric 
acid, A transitory inhibition of endogenous 
uric acid excretion was noted following i.v. in- 
jection of 244 mg. of sodium benzoate. This in- 
hibition could be reversed by glycine injection. 
Conversely, one gram of sodium benzoate caused 
increased uric acid excretion. Because of the 
similarity of these results to the "paradoxical" 
effects (Gutman and Yu) of varying doses of 
salicylate on uric acid excretion, the effect of 
glycine following salicylate administration was 
studied. A reduction of 29-45% in the rate of 
endogenous uric acid excretion after 0.5-1.5 gm. 
oral salicylate can be reversed by administra- 
tion of glycine. Data obtained using the renal 
slice tissue technique revealed that the addi- 
tion of benzoate to the medium decreased the 
tissue uptake of para-amminohippurate suggesting 
that the effect of benzoate is upon the kidney 
as opposed to a reflection of altered hepatic 
function produced by the benzoate. 


URINARY pH AND PROTEINURIA IN THE RAT. Kenneth 
D. Gardner, Jr. Chemical Section, Dept. of Medi- 
cine, University of Pennsylvania, Phila., Pa. 

In experiments studying the effect of a vary- 
ing urine pH upon the rate of urinary protein 
excretion, normal adult male rats in individual 
metabolic cages drank 15% glucose/water alone 
(controls) and with 1% NH,Cl, 0.5%(NH,)2COs, 1% 
NaCl, or 0.04% Diamox added. During periods of 
8-24 hrs. animals were fasted and voided urines 
collected. Volumes were recorded; pH's measured 
with a glass electrode pH meter; and protein pre- 
cipitated with phosphotungstic acid (Tsuchyia's 
reagent). Over 250 urines from 47 rats were ex- 
amined. In urines from rats ingesting NH,Cl the 
protein excretion rose 50-400% while pH fell; 
other solutions did not increase proteinuria. In 
4 rats alternating every 48 hrs. for 20 days be- 
tween NH,Cl and (NH,),CO, 40 specimens gave a pH: 
protéin correlation of r=-0.83; p=<0.001. In 17 
rats tested Diamox lowered arterial serum CO,'s 
without reducing urine pH and proteinuria was not 
increased. Two electrophoreses of 2 pooled 
urines revealed an increase in excretory rate of 
aeglobulins during NH,Cl intake. Two days after 
iev. labeling of serum proteins with 10 mg. of 
T 1824, kidneys of NH,Cl rats showed increased 
dye granulation of proximal convoluted tubules 
(PCT) when compared to control kidneys. Conclu- 
sions: Acidification of rats' urine with oral 
1% NH,Cl increases the rate of protein excretion 
(chiefly a-globulins) and intensifies the PCT de- 
position of T 1824-labeled serum proteins. The 
increased proteinuria appears to be independent 
of Cl™ and NH, ingestion and of blood acidity. 


YANNITOL DIURESIS IN UNILATERAL RENAL DISEASE, 
Melvin H, Farmelant* and Belton A, Burrows, *# 
Radioisotope and Medical Serv., Boston V. A, and 
Mass, Memorial Hospitals, Boston, Mass, 

143l-Diodrast studies show differences in 
urine flow from the two kidneys due either to 
parenchymal disease or unilateral renal arterie) 
stenosis (KAS). In patients with proved RAS, % 
differences in urine flow were markedly recuced 
after mannitol, Patients with unilateral con- 
tracted kidneys due to pyelonephritis showed 
similar initial differences in urine flow, but 
after mannitol, urine flow showed a proportional 
rise in the two kidneys and the % differences 
between the kidneys was unchanged. It would 
appear that as the non-resorbable osmolar load 
is raised by mannitol, the differences in urine 
flow between the kidneys, when due to an arteria] 
lesion, approaches the differences existing in 
the glomerular filtration rates which may be 
quite small, Repeating the I171-Diodrast test 
after mannitol diuresis may be a reliable method 
of differentiating RAS from parenchymal disease, 
A "Howard" test, when used, should be performed 
in the standard manner as originally described, 
without mannitol, 


CELLULAR ALKALOSIS WITH EXTRACELLULAR ACIDOSIS 
PRODUCED BY POTASSIUM OR RUBIDIUM LOADING. James 
B. Hudson and Arnold S. Relman. Dept. of Medicine, 
Boston Univ. School of Medicine, Boston, Mass, 
Indirect evidence has suggested that cellular 
release of H+ or H+ donors may cause the fall in 
extracellular (EC) HCO} produced by KCl or RbCl 
in normal or K-depleted animals, thus implying 
possible development of intracellular (IC) alka- 
losis. In this study a tissue C02 method was 
used to measure IC acid-base changes in rats, 
One hour after giving 10 mEq./Kg. RbCl, normal 
muscle IC HCO3 rose 30-70%, despite EC acidosis. 
Calculated IC pH also rose. IC HCO3 gradually 
returned to normal over 6 hours, but EC HCO} 
remained low, Equal KCl loads had the same ef- 
fects, but EC HCO3 was normal by 6 hours. In K- 
depletion alkalosis initial IC HCO3 and pH were 
normal or slightly low, and then showed the same 
rise with RbCl loading as did normal muscle, The 
total drop in EC HCO}, however, was more than 
twice that of normals given equivalent RbCl. 
Conclusions: 1) Rapid entry of Rb or K into 
normal or K-deficient muscle produces IC alka- 
losis due to extrusion of H+ from cells. (Ad- 
ditional loss of cationic amino acids from K- 
depleted muscles could explain the greater fall 
in EC HCO3 without greater IC alkalosis.) 2) 
Ic adjustments, rather than impermeability to 
Ht, may account for maintenance of IC HC03 
independent of EC acid-base changes. 
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VASOPRESSIN AUGMENTATION OF UREA ACCUMULATION IN 
THE RENAL MEDULLA. John R. Jaenike and Robert W. 
Berliner*. Lab. of Kidney and Electrolyte Meta- 
polism, Nat. Heart Institute, Bethesda, Md. 
Micropuncture data indicate that vasopressin 
increases membrane permeability in the distal 
convoluted tubule. A similar action in the col- 
lecting duct has been postulated. The present 
study is designed to test the latter hypothesis. 
Paired experiments were done in anesthetized 
dogs. The ureters were catheterized through flank 
incisfons. Water diuresis was induced, and urea 
infused in order to achieve relatively high urine 
urea concentrations. After attainment of a steady 
state one kidney was removed and papillary and 
inner medullary slices taken for analysis. Man- 
nitol and Pitressin were then infused, the former 
to maintain high urine flow rates comparable to 
those during water diuresis. Urea infusion was 
continued. The second kidney was subsequently 
removed and similarly analyzed. In any single 
experiment the tissue to urine concentration 
ratio for urea was consistently higher in the 
kidney removed during Pitressin administration 
than in the contralateral kidney, removed during 
water diuresis. The mean ratios in 12 dogs were 
0.84 and 0.66 during Pitressin administration and 
water diuresis, respectively. The data suggest a 
direct effect of vasopressin on the permeability 
of the collecting duct. The movement of urea into 
the medullary interstitial space is consequently 
augmented. This action serves to increase the 
medullary solute concentration above that 
attainable solely by NaCl transport into that 
space. 


URINARY CONCENTRATING ABILITY IN PREGNANT 
WOMEN WITH ASYMPTOMATIC BACTERIURIA, 

Alan L. Kaitz (Intr. by S. Kurland). Dept. of 
Medicine, Harvard Medical School, and Beth Israel 
Hospital, Boston. 

Renal function was studied in pregnant women with 
asymptomatic bacteriuria. Significant bacteriuria, over 
100,000 pathogens per mi. in repeated clean-voided 
specimens was found in 3% of 575 consecutive prenatal 
patients. Women with bacteriuria could not be dis- 
tinguished by history, physical, or urinary findings but 
frequently developed acute pyelonephritis of pregnancy. 
Although women with bacteriuria had normal endogenous 
creatinine clearances and PSP excretion, significant 
impairment of the ability to concentrate the urine was 
found. Maximum U/P osmolality ratio after 24 hours 
dehydration was 2.4 + 0.71 for 13 women with bac- 
teriuria and 3.5 + 0.29 for a control group of 20 women 
without bacteriuria. These women did not have evidence 
of potassium or protein depletion, hypercalcemia, or 
solute diuresis, conditions which may lower the maximum 
U/P osmolality ratio. Impaired concentrating ability 
may represent early pyelonephritis or an intrinsic 
medullary defect which is associated with or predis- 
poses to bacteriuria. In rats with experimental, 
ascending pyelonephritis lowered U/P osmolality ratio 
was associated with reduction in GFR and could be 
stiributed toa solute diuresis in remaining functioning 
nephrons. The normal GFR in these women suggests 
that the impaired concentrating ability may be an 
intrinsic medullary defect. 
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SOD IUM-22 EQUILIBRIUM AND EXCHANGEABLE S(DIUM 
DETERMINATIONS IN =DEMAT US TATIENTS, Pay) 
Jagger*, Geralc Hine*, John Cardarelli* and 
Belton Burrows**, Hadioisotope anc Medical Serv., 
Boston V. A, and Mass. Memorial Hospitals, 
Boston, Mass, 

Sodium-22 equilibrium in patients with edema 
due to congestive heart failure, cirrhosis, or 
nephritis was studied by external measurements 
of radioactivity in the body and over specific 
bony sites, such as knee and head, Fouilibra- 
tion was apvarently complete at 72 hours, as 
shown by equal rates cf decrease in radioactivity 
over all areas for subsenuent reriods of 12 to 
1°72 days. Retention of Na-22 determinec from 
body radioactivity was usec to calculate ex- 
changeable sodium .ith an accuracy within 5%, 

In some patients serial tieasurements of body 
water (tritium space) were also mace, In general, 
changes in exchangeable sodium and body water 
reflected changes in body weight. The most 
marked exceptions occurred in critically ill 
patients in whor decreases in body veight were 
not accompanied by equivalent decreases in ex- 
changeable sodium, It is felt that the aprarent 
increase in exchangeable sodium relative to body 
veight in these natients can be acequately ex- 
Plained by loss of bo¢y tissue secondary to 

poor intake. 





STRUCTURAL AND FUNCTIONAL CHANGES IN THE KIDNEY 
OF MAGNESIUM DEFICIENT RATS. Kwanc W. Ko*, Sumner 
J. Yarre*, JoHN M. CraiG*, aNO FRANCIS X. FELLERS. 
DEPARTMENT OF PEDIATRICS, CHILDREN’S MEDICAL CEN- 
TER, HARVARD Meoicat Schoo, Boston, Mass. 

STUDIES OF THE SYNDROME PRODUCED AFTER 6 WEEKS 
OF MAGNESIUM DEFICIENCY IN YOUNG GROWING RATS 
HAVE RECENTLY SHOWN TwO SPECIFIC LESIONS IN THE 
KIDNEY; A DEGENERATIVE LESION IN THE FIRST PORTION 
OF THE PROXIMAL TUBULE, AND A DEPOS/ TION OF CAL- 
CIFIC MATERIAL IN THE TERMINAL PORTION OF THE 
SECOND PART OF THE PROXIMAL CONVOLUTED TUBULE. 
BIOCHEMICAL STUDIES OF SOME PARAMETERS OF MAG- 
NESIUM-ACTIVATED SYSTEMS |N THE KIDNEY WERE 
CARRIED OUT IN THESE AN! MALS. 

HISTOCHEMICAL DETERMINATION OF ALKALINE PHOS- 
PHATASE WAS FOUND DECREASED IN THE PROXIMAL 
TUBULAR CELLS. LATE DEPRESSION OF ACID PHOSPHA- 
TASE OCCURRED. SERUM PHOSPHORUS WAS SIGNIFICANT- 
LY DECREASED IN THE DEFICIENT GROUP, ALTHOUGH 
URINARY PHOSPHORUS EXCRETION REMAINED THE SAME AS 
IN THE CONTROL ANIMALS. TOTAL MUSCLE PHOSPHORUS 
WAS UNCHANGED. 

MITOCHONDRIA, THE SITE OF MANY OXIDATIVE 
ENZYMES, SHOWED GRADUAL DECREASE WITH CONS! DERABLE 
DISTORTION. HOWEVER, AMINO ACID REASSORPTION BY 
THE PROXIMAL TUBULE APPEARED INTACT. 

MAINTENANCE OF A SIGNIFICANT HYDROGEN 1 ON 
GRADIENT BETWEEN THE URINE AND DISTAL TUBULAR 
CELLS WAS DEMONSTRATED BY MARKED LOWERING OF 
URINARY PH IN THE DEFICIENT GROUP wiTH NO CHANGE 
1N SERUM COp CONTENT, PH AND POTASSIUM ALTHOUGH 
N.P.N. WAS ELEVATED. FuRTHER, ENZYMATIC ASSAY OF 
CARBONIC ANHYDRASE AND GLUTAMINASE WERE NORMAL. 
































230 CLINICAL RESEARCH 


MECHANISM OF THE WATER-RETAINING EF- 
FECT OF MINERALOCORTICOIDS. Ralph Knopf? 
David H. P. Streeten and Jerome W.Conn*, Dept. 
of Int. Medicine, Univ. of Michigan, Ann Arbor. 


The present study was designed to determine 
whether retention of water which accompanies the 
Na retention induced by the mineralocorticoids re- 
quires release of antidiuretic hormone (ADH), In 
recumbent normal subjects and patients with dia- 
betes insipidus (D. 1.) 2-methyl-9-e«-fluorocortisol 
(0.3 mg.) was injected intravenously, after urine 
flow rates had stabilized during constant water and 
salt administration, From the 3rd or 4th hour 
after the injection, urine flow-rates decreased 
and urine osmolality increased inthe normal sub- 
jects. In contrast, no significant change in urine 
flow-rate or osmolality occurred in 4 patients with 
severe D.I,, despite the presence of similar de- 
grees of Na retention. A subnormal fall in flow- 
rate and a slight rise in osmolality took place in 
1 patient with mild D,I, The results indicate that 
mineralocorticoid - induced water retention re- 
quires an intact hypothalamic - neurohypophyseal 
system, and is presumably mediated by stimula- 
tion of ADH release. The technique used appears 
to offer a simple, yet sensitive method of detect- 
ing mild degrees of ADH-insufficiency. 


THE EFFECT OF CERTAIN HORMONES ON WATER DiURESIS 
AND VASOPRESSIN SENSITIVITY. Robert D. Lindeman*, 
H. Carmer Van Buren* and Lawrence G. Raisz, VA 
Hospital & Department of Medicine, State U. of 
N.Y., Syracuse, N.Y. 

It has been suggested that hormones which aff- 
ect water and electrolyte balance might alter the 
renal response to water loading or to antidiuretic 
hormone. In the present study, maximal free water 
clearance (Cyo99) in response to maintained water 
loads has been measured in normal young men before 
and after large doses of progesterone, estrogen, 
aldosterone, an aldosterone antagonist (spirono- 
lactone), tri-iodothyronine and cortisone. Anti- 
diuretic hormone sensitivity was measured in each 
experiment by the response to a constant infusion 
of 4 to 16 milliunits per hour of vasopressin. 

There was a positive correlation between chan- 
ges in maximum Cy90 and solute excretion in both 
control and post-treatment studies. A decrease 
in Cy209 proportionate to the decrease in solute 
excretion could be observed with aldosterone or 
with low salt diet and this could be reversed 
with an aldosterone antagonist. As previously 
demonstrated, cortisone caused a marked increase 
in Cyo0 which exceeded its effect on solute ex- 
cretion. The decrease in Cy29 produced by vaso- 
pressin was proportional to the initial maximum 
Cy20- ‘This relationship was unchanged by the 
administration of the above hormones. 
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argely gic studies. Attempts 
ionstrate ic ption in intact 
S or mean by physiologi 10ds have not 
been conclusive. present investigation a 
study of renal hemoglobin transport was made in 
the ect animal (th g) by the use of the 
technique of stop-flow ysi 
hemoglobin was given intrav 
uria induced. Mannitol wes given to 
diuresis. Urine was collected before and after 


4 or & minute period of ureteral occlusion. The 
concéntration ef hemoglobin (hemoglob n/creatining 
U/P retio) in urine released from the kidney 
following oeclusion fell significently, es com 
pared with control values, in somples derived 


from the more proximal part of the nephron. These 


changes were indicative of 
+40n 
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tion in a proximal site. The aree involved over- 


moglobin reabsorp- 


lay thet in which PAH was secreted. These re- 
sults indicate that tubular cells have the pro- 
perty of hemoglobin reabsorption and are in 
accord with the morphologic evidence of proxime 
reebsorptive activity. The difficulty in demon- 
strating reabsorption by conventional physiologic 
technicues may be attributed to a small reab- 
sorptive capacity 
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SUCCESSFUL INTERMITTENT HEMODIALYSIS; 
LONGEST REPORTED MAINTENANCE OF LIFE IN 
TRUE OLIGURIA (144 DAYS). John F. Maher, 


George E. Schreiner, T. James Waters*, 
Dept. of Med., Georgetown U., Wash., D.C. 

Acceptance of hemodialysis has led to 
modifications (prophylactic and continuous 
dialysis) claiming superior results. Using 
intermittent dialysis, 37 of 110 patients 
with acute renal failure survived up to 3% 
days (Mean: 14) of oliguria. In non- 
survivors life was prolonged up to 144 days 
(Mean: 23; five longest--66, 69, 84, 89 & 
144) of oliguria. Prolonged oliguric pa- 
tients usually had acute or subacute glo- 
merulonephritis and showed in the early 
stages typical uremic signs, water & elec- 
trolyte abnormalities, notably hyper- 
kalemia. Average urea accumulation in pa- 
tients dialyzed as many as 9 times de- 
creased from 25mg%/day to below 3mg%/day. 
Endogenous K production fell similarly. 
Muscle wasting continued in the late phases 
but was less rapid. Terminally hypopro- 
teinemia, nutritional deficiencies and 
hematologic problems were seen. This rec- 
ord of maintenance of life is unsurpassed 
by other reported methods of conservative 
or dialytic therapy, prolonging life well 
beyond the usual time for diuresis. 
Metabolism may differ in late stages of 
prolonged anuria. 





























REGIONAL EXTRACORPOREAL ANTI-COAGULATION DURING 


HEMODIALYSIS USING CITRATE. Y. Morita, R. Johnson* 


D. Hall*, and R. Dorn*. Dept. of Medicine, Wayne 
State University College of Medicine, Detroit. 

Successful regional extracorporeal anti-coagu- 
lation during hemodialysis has been achieved in 8 
patients utilizing constant infusion of NaH2 
Citrate, (40 Gm. citric acid/100 ml.) Rate of 
infusion into the inflow of the artificial kidney 
was 0.5-0.7 ml./min; blood flow ranged 200-275 
nl./min. Clotting time of patients' arterial 
blood remained normal (modified Lee-White). 
Clotting times of blood returning to patient were 
16-28 min. At no time did significant clots occur 
in the extracorporeal circulation. Mean arterial 
citrate levels for the 2nd, 4th, & 6th hours of 
dialysis were 231, 232, and 267 mcg./ml, respec- 
tively. Mean citrate in blood leaving machine 
ranged 945-1394 mcg./ml. Two hours of dialysis 
removed 9-11 Gm. of citrate. Tap water used in 
jialysis fluid contained 2.9 mg. Ca/100 ml; no 
sther Ca was added to bath or to blood returning 
to patient. Mean arterial calcium levels for the 
2nd, 4th, and 6th hours were 8.0, 7.7, and 8.0 
mg. %, respectively. Mean calcium in blood 
leaving machine ranged from 7.0-7.3 mg.%. Calcium 
removed per two hour bath averaged 190 mg. No 
clinical evidence of tetany was found, and the 
mean QTc increased only from 0.44 to 0.47 sec. 
Safe, simple and reliable regional anti-coagula- 
tion during hemodialysis was achieved using 
citrate. Its advantages over Heparin-Protamine 
are the lack of necessity for simultaneous 
administration of antagonist, and its availability 
as a food. 





THE EFFECT OF KCl INFUSION ON RENAL FUNCTION. 
A.E.Parrish, Fred Hatch*, Mary F. Watt and N.C. 
Kramer. Dept. of Medicine, The George 
Washington University, Washington, D. C. 

Previous studies have indicated that renal 
function may be depressed in the presence of 
hypokalemia. / study was undertaken to test 
the effect of KCl infusion on the renal 
function and electrolyte excretion in a group 
of patients who might be expected to have K 
loss. 

15 patients were studied 18 times measuring 
inulin and PAH clearances, and sodium excretion 
before and after an infusion of KCl (20-40 mEq 
in 60-120 min.) 

6 of the patients studied showed a serum K 
of less than 4.0 mEq/1 at the time of the study. 

GFR rose in 3 patients all of whom were 
hypokalemic, and fell in 4 following infusion. 
ERPF fell in 4 and rose in none. Filtration 
fraction rose in 6 and fell in none. Sodium 
excretion fell in 5 and rose in 9. 

It is possible that the rise in filtration 
fraction was the result of efferent arteriolar 
constriction and that the variability of GFR 
and ERPF depended on relations between this and 
total renal vasoconstriction. Sodium excretion 
did not appear related to any of the other 
values measured. 
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TRANSFUSION ACIDOSIS: GENESIS AND PREVENTION, 
G.G. Nahas, W.M. Manger and E, M. Papper. Depts. 
of Anesthesiology & Medicine, Columbia Univ. Col- 
lege of Physicians & Surgeons, New York, N.Y. 

Fifteen of 17 dogs bled 40-50 m1/Kg/body 
weight and reinfused with blood collected in 
standard ACD solution suffered cardiac arrest 
during transfusion. Acidity of transfused blood 
(pH 6.4-6.6) which is due to ACD (pH 5.5) is a 
major cause of death as it occurs when dogs are 
reinfused with heparinized blood made acid (pH 
6.5) by addition of 2.5 mEq HC1/100 ml. The only 
marked electrolyte change observed is increased 
plasma Na. 14 of 16 dogs survived when the pH of 
transfused acid blood was restored to normal by 
addition of 2-3 mM tris (hydroxymethyl) amino- 
methane (THAM)/100 ml. blood. Elevated plasma ca- 
techolamines (CA) occurred during hypotension af- 
ter hemorrhage. With restoration of blood volume 
(BV) with ACD blood alone, blood pressure (BP) 
was not restored when pH was acid, and CA stayed 
markedly elevated. Highest CA concentration after 
transfusion occurred in dogs with lowest pH and 
may represent the response of the sympathoadrenal 
system to acidosis as well as to low BP. With re- 
storation of BV, BP, and maintenance of a normal 
pH with THAM, CA concentration returned toward 
normal. Following hemorrhage, blood replacement 
and markedly increased endogenous CA will not 
sustain cardiovascular function if pH is acid. 
Cardiac arrest has occurred after massive blood 
replacement in surgery and after exchange trans- 
fusion of the newborn with ACD bank blood (pH 6.- 
5-6.8). In such cases buffering of blood before 
transfusion should be considered. 


RELATION BETWEEN SERUM POTASSIUM AND POTASSIUM 
DEPLETION, Richard R. Paton‘(intr. by Robert Ss. 
Evans) VA Hosp. & Dept. Med., University of 
Washington, Seattle, Washington. 

In the present study, the serum potassium is 
shown to be a good measure of potassium depletion 
when consideration is given to blood pH, carbohy- 
drate and potassium intake, lean body mass, and 
changes in nitrogen balance. Arterialized venous 
blood for serum potassium and pH values was taken 
in the post-absorptive state and at least 4 hours 
after intravenous fluids., Serum potassium values 
were corrected to pH 7.40 using a correction of 
+15% or -15% for each 0.10 pH variation in the 
alkaline or acid direction respectively. (This 
correction is an approximation calculated from 
the literature.) 20 potassium balance studies 
were done during induction and correction of 
potassium depletion in normal individuals and in 
patients with stabilized muscle wasting. The 
balance changes are expressed as % change f5om 
the normal body potassium as measured by K 
exchangeable potassium during a period of normal 
potassium metabolism. The semi-logarithmic plot 
of serum potassium against % change from normal 
body potassium gives a straight line with a "half 
value" of serum potassium at about 30% depletion 
of body potassium. Patients with decreased 
muscle mass demonstrate a more rapid fall in 
serum potassium, with a "half value" at about 
20% depletion. This reflects loss of the "potas- 
sium buffering capacity" of skeletal muscle, 


since other cells do not as readily give up their 
potassium, 
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HYPEROSMOLARITY AND RELATIVE HYPONATREMIA--A 
PRETERMINAL STATE. Robert Proper. Lovelace 
Clinic, Albuquerque, N.M. (intro. by Richard 
Marshall) 

This study was initiated in an attempt to 
determine the prognostic significance of hy- 
perosmolar states in hospitalized patients. 

Serum osmolarity was measured by freezing 
point determinations (Bowman). The mean un- 
corrected serum osmolarity was 280+19.3 mOsm. 
319+ mOsm constituted statistically signif- 
icant (+3 SD) hyperosmolarity. 

These data were examined in terms of the 
difference between the serum osmolarity in 
mOsm and the total uncorrected serum electro- 
lyte (Na, K, Cl, CO2) in mEq. At a statistic- 
ally significant difference of 47.5 mOsm, 
there was a 50% mortality rate. Clinically 
significant levels began at 60 mOsm, of which 
urea usually represented about 50 mOsm. Sur- 
vival occuged with acute renal failure when 
the difference was 90+ mOsm. 

These data were reexamined in terms of the 
role the uncorrected serum sodium played in 
determining the total uncorrected serum os- 
molarity. As expected, serum sodium normally 
contributed half (48.4+3.3%) of this total. 
When this contribution was depressed below 
42% (-3 SD) only 1 of 13 patients survived. 

Hyperosmolarity appears to have predict- 
able statistical prognostic value,only in 
chronic renal failure. The relative disnlae- 
ment of serum Na by urea to a Na/osmolar rat- 
io of less than 42% usually reflects a pre- 
terminal state of less than one month. 


EFFECT OF AMPHOTERICIN B UPON RENAL FUNCTION IN 
MAN. E. R. Rhoades*, H. Earl Ginn*, Harold G. 
Muchmore*, W. O. Smith and J. F. Hammarsten. Univ. 
of Okla. Med. Center and VAH, Okla. City, Okla. 
Amphotericin B has been shown to consistently 
cause an elevation of BUN in man. In order to 
assess further the effect of amphotericin B upon 
renal function, a total of 14 patients treated 
with amphotericin B have been studied. A normal 
BUN was found in only 1 patient. Serial clear- 
ances of inulin and para-aminohippurate before, 
during and after therapy have been done in 2 pat- 
ients. Clearances were done in 8 patients during 
treatment and 7 patients after completion of 
treatment. The periods of time elapsing from the 
final dose of amphotericin B to the time of the 
clearance studies varied from 47 to 400 days. A 
significant decrease in the clearance of both in- 
ulin (mean = 55) and PAH (mean = 394.1) was found 
in all but 2 of those patients on therapy and in 
all but 2 studied after completion of therapy 
(Cx, mean = 78.4; Cpay mean = 422.2) .Normal post- 


treatment values were found in 1 case a year afte? 


therapy and in one case where the patient main- 
tained a normal BUN throughout. Two patients on 
therapy who had BUN elevation had renal biopsies 
which revealed thickening of basement membrane 

and swelling of tubular epithelium. Little or no 


correlation appeared between the dose of amphoter- 


icin B and derangement of renal clearances. These 


studies indicate that amphotericin B is capable og 


causing decreased renal blood flow as well as de- 
creased glomerular filtration rate, which abnorm- 
alities may persist for a prolonged period after 
the drug is discontinued. 
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ACUTE RENAL FAILURE IN DOGS PRODUCED RY INFUSION 
OF BACTERIAL ENDOTOXIN AND HOMOLOGOUS HEMOGLOBIN 


William Regelson, Hans Wilkens* and Stanley F. 
Hoffmeister* Roswell Park Memorial Institute, 
Buffalo, N.Y. 

Previous attempts to study the mechanism of 
acute renal failure in dogs have involved the use 
of renal ischemia and/or hemoglobin or methemo- 
globin infusion. We have been able to produce 
renal failure in dogs by giving E. Coli 
lipopolysaccharide endotoxin in combination with 
homologous hemoglobin. Endotoxin was rapidly 

IV to healthy pentobarbitalized dogs 
at 0.333 to 0.800 mgm/Kg simltaneously with, or 
immediately after infusion of 1.5 gm/Kg, of a 
freshly prepared solution of homologous hemo- 
globin. Acute renal failure has been observed 

in 6 of 11 dogs as evidenced by oliguria, 
elevation of BUN, and tubulorrhexic changes in 
the kidneys seen in 24 to 48 hours. The blood 
pressure response to the procedure varied but 
the greatest fall appeared to be sustained by 
those dogs which developed renal failure. In 
a series of 33 dogs, endotoxin (12 dogs) or 
hemoglobin (4), in single or repeated doses did 
not produce renal failure nor did endotoxin in 
combination with graded hemorrhage (17). The 
combination of an E. Coli lipopolysaccharide 
with homolgous hemoglobin may provide a method 
for achieving acute renal failure in dogs. 


TOLERANCE TO PARAPHYSIOLOGIC POTASSIUM INTAKE. 
M. E. Rubini, USA Tropical Research Med. Lab. & 
Univ. of Puerto Rico School of Med., San Juan. 

Potassium is ubiquitous in natural foods, usu- 
ally in concentration not greatly dissimilar frorz 
its tissue content. lience only in the laboratory 
may very high or very low intakes of X be en- 
countered. Yet efficient body compensations 
exist for wide variation in K intake. Rats were 
pre-fed a diet high, normal, or very low in K, 
then challenged by an oral K load. Rats adjusted 
to K surfeit demonstrated increased tolerance to 
acute KX loads; rats restricted in XK intake were 
killed by amounts of K which could be given the 
normal animal with impunity. Critical in « home- 
ostasis was the capacity for augmented renal se- 
cretion, as renal compensation tended to minimize 
accumulation of K in the plasma. Renal response 
was prompt and efficient in animals pre-fed x, 
but lagged in the X deficient animals and lethal 
hyperkalemia developed. 

Yet resistance or sensitivity to intravenous X 
loads could be demonstrated in such animals, @ 
phenomenon too abrupt to be attributed to renal 
regulation. . Rats, nephrectomized after ad- 
justment to K surfeit or deficit, were challenged 
with parenteral K. Tolerance to acute KX excess, 
now independent of renal activity, was greatly 
eltered by antecedent K intake. Confirmatory 
data was obtained in K supplemented and K de- 
pleted nephrectomized Gogs in which the plasm 
disappearance rate of Kt¢ was slowed in X de- 
ficiency. It is suggested tnat in addition to 
renal compensation, transcellular transfers of K 
are of major importance in body ad,justments to 
wide variations in K intaeke.° 























THE RENAL EFFECTS OF TRIS BUFFER IN THE DOG, 

A.H. Samiy*, D. Oken*, S, Rees*, E, Robin and J.P. 
Merrill. Peter Bent Brigham Hosp., Boston, Mass. 
Tris (hydroxymethyl) amino methane, known as 
tris buffer, is an organic base buffer with a pK 
of 8.1. It has been reported that it is effective 
in correcting hypercapnic and metabolic acidosis. 
We have studied its renal effects in the dog. Di- 

yresis was achieved by the infusion of isotonic 
saline. After two control clearance periods solu- 
tions of 0.3 or 0.6 molar tris buffer were infused 
and the experiment was concluded with two final 
clearance periods. The infusion of tris buffer re- 
sulted in a 10-fold increase in the rate of urine 
flow. The urinary excretion of sodium and chlor- 
ide increased to 10-15% of its filtered load and 
paralleled the increase in the rate of urine flow, 
The excretion of Na and the urine flow increased 
in direct proportion to the amount of tris buffer 
infused. There was a marked increase in excretion 
of potassium. In some experiments as much as 90- 
100% of the filtered K appeared in the urine. The 
urinary excretion of bicarbonate increased to 50- 
60% of its filtered load. Blood pH increased from 
7,23 to 7.53 and the pH of the urine increased 
from 5.82 to 7.61. Using NH3-NH4+ system for the 
estimation of intracellular pH we have demonstra- 
ted that tris buffer induced an elevation of the 
intracellular as well as the extracellular pH. 

It appears from our studies that tris buffer be- 
haves, at least in part, as an osmotic diuretic. 
The disproportionate increase in the excretion of 
K and bicarbonate, as compared to that of Na and 
Cl, suggests that it may also exert some more 
specific effect on the renal tubules. 
































PATHOGENESIS OF HYPONATREMIA IN CONGESTIVE HEART 
FAILURE. Teruo Takasu and Norman Lasker*. Dept. 
of Medicine, Seton Hall College of Medicine and 
Jersey City Medical Center, Jersey City, New 
Jersey. 

An attempt was made to clarify the mechanisms 
of hyponatremia in 30 edematous cardiac patients 
by successive determinations of urinary sodium 
excretion, endogenous creatinine clearance (Ccr), 
and osmolal clearance at 2 to 4 hour intervals 
over 48 hours. Three groups were identified: 

(1) In 12 patients, Coy was persistently reduced. 
The urine was hypertonic, low in sodium concen- 
tration and in volume throughout the study, and 
there was no diuresis following a water load at 
any time. These patients may have glomerular- 
tubular imbalance (reduced GFR and/or enhanced 
proximal tubular reabsorption of sodium, result- 
ing in decreased production of solute free water 
in the distal tubule). ~(2) In 15 patients, the 
urinary osmolality varied with the water intake, 
the diuretic response to a water load was normal, 
but plasma osmolality was constantly low. These 
patients may have resetting of osmoreceptors at 
a lower level. (3) Three patients presented a 
Combination of findings with diurnal hypertonic 
oliguria and nocturnal hypotonic polyuria. C, 
was markedly reduced during the day, but increased 
at night. They had limited diuresis following a 
water load in the daytime, but a normal diuresis 
at night when Coy was greater. Thus, in some 
cardiac patients, delayed response to a water 

load may be due to diurnal (but not nocturnal) 
Glomerular-tubular imbalance. 






































































































































NATIONAL MEETING * KIDNEY AND ELECTROLYTES 







ANURIA IN ACUTE GLOMERULONEPHRITIS. 
George E. Schreiner, Julian Marc-Aurele, 
Anthony Talamas and F. Kk. Mostofi, Dept. 
or cine, Georgetown U., ene, D. C 

Initial mortality in acute glomerulo- 
nephritis (GN) is 2 to 10%. Although this 
is largely due to oliguria no large series 
has been analyzed. This study embraces 16 
patients (GUH series) selected from 288 
Georgetown patients and 15 (AFIP series) 
from 500 autopsies on acute GN. Criteria 
were: 1) Less than 4 mos. illness; 2) Docu- 
mented oliguria for at least 48 hrs; 3) 
Histologic evidence for acute or subacute 
GN. Males (27/4) and whites (26/5) has pre- 
ponderance. Mean latent periods preceding 
anuria were 16.4 days (AFIP) and 28.3 days 
(GUH). Mean durations of oliguria were 6.1 
days (AFIP) and 29.8 days (GUH), due to 
artificial extension of life by dialysis. 
Longest duration of true oliguria was 89 
days; with survival 17 days. Only 3 patients 
all under 17 survived. Endo- and epithelial 
cell proliferation was massive. Thrombo- 
necrosis of glomeruli was seen in 4/15 
(AFIP) and 12/16 (GUH). Superimposed pye- 
AJonephritis was striking. Conclusion: 48 
hrs. or more of oliguria in acute GN stamps 
it as a severe, fulminating disease of 
grave prognosis. Experimental attempts to 
halt proliferation and thrombosis can 
start from a grim baseline. 


TREATMENT OF ACUTE RENAL FAILURE WITH PROPHYLACTIC 
HEMODIALYSIS. Paul harle: xter’, 
a hof” and Thomas F, O'Brien". US army 
Surgical Research Unit, Brooke Army Medical Cen- 

ter, Fort Sam Houston, Texas. 

Fifteen patients with acute renal failure were 
treated with a total of 188 hemodialyses, begin- 
ning before NPN reached 200 mg.% or clinical ure- 
mia was evident, to mintain chemical control and 
prevent uremic symptoms. MacNeill-Collins and 
twin-coil dialyzers, chronic blood vessel canmla- 
tion and regional heparinization were employed. In 
the patients who survived among 13 with reversible 
acute renal failure, oliguria lasted yer. 22, 22% 
12, 13", 20, 21, 22", 27" and 31 days. Three fa- 
talities occurred after 7*, 11" and 26 days of 
oliguria, of causes apparently unrelated to uremia 
or dialysis. (* Severe trauma.) One of 2 patients 
with irreversible, postobstetrical renal cortical 
necrosis lived 73 days (29 dialyses), and the 
other is still oliguric (less than 100 cc./day) 
after 88 days and 38 dialyses. Uremic symptoms 
were minimal or absent. The patients either stead- 
ily improved or remained clinically stable with 
relative freedom from clinical crises. Although 
reticulocytosis (2-7%) occurred, anemia was not 
prevented; weight loss was often moderate and con- 
tinuous despite improved nutrition. Infection was 
readily resisted; wounds granulated and healed 
well, even during oliguria. Prophylactic use of 
hemodialysis clearly ameliorates some but not all 
of the important consequences of oliguric acute 
renal failure, suggesting both the possibility of 
improved over-all patient survival and that more 
than one mechanism (e.g., "dialyzable retention 
toxemia") is at work in this disease. 
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SALURESIS FROM DRUG-INDUCED HYPER- 
TENSION, Elbert P. Tuttle, Jr. Dept. of Int. 
Medicine, Emory Univ. School of Medicine, 
Atlanta, Georgia. 

Arterial hypertension produced in normal man 
by the infusion of drugs over 48-hour periods is 
shown by this study to be consistently associat- 
ed with a negative Na balance, in spite of the 
reduction of RPF and the transient drop of UNaV 
noted by others when levarterenol is used. Sym- 
pathomimetic amines were infused for 48 hours 
into 13 normal men on varied controlled diets. 
CInulinand CpAH or Cpiodrast were measured 
in 9 subjects. Levarterenol induced a consistent 
pattern of negative Na balance and K retention in 
spite of a depressed RPF and depressed or un- 
altered GFR. In recovery, Na retention and K 
excretion occurred. This pattern suggests that 
Na retention from vasoconstriction is overrid- 
den by suppression of the tubular reabsorption 
of sodium and secretion of K. Isoproterenol, 
phenylephrine, and mephentermine produced ear- 
lier and more marked saluresis with increased 
RPF and/or GFR. Angiotensin II was infused in- 
to one woman. It caused a marked loss of both 
Na and K in spite of a depressed RPF. This sug- 
gests that the sodium retention in acute nephrit- 
is is neither a direct or indirect effect of angio- 
tensin. 


oF. Watt 
Dept. of The George Washington 
University, Washington, D.C. 

Twenty three vatients with proteinuria were 
studied 31 times. Diagnoses were made by means 
of renal biopsy and/or autopsy and comprised a 
wide variety of renel disease: 3 membranous glo- 
merulonephritis (GN), 5 acute GN, 1 subacute GI, 
2 chronic GN, 1 lupus nephritis, 3 neprhosclero- 
sis, 8 diabetic glomerwlosclerosis. The studies 
included renal function as measured by inulin 
clearance (GFR) and TmPAH, total protein clear- 
ances (Cp), and clearance of protein fractions. 
lo correlation was found between protein excre- 
tion (UpV) or Cp and tubular function as 
measured by TmPAH. When Cp was plotted against 
GFR, it was found that Cp correlated poorly 
with GFR above a GFR of 60 ml/min., with a wide 
range of proteinuria possible at the same level 
of GFR. However, when the GFR fell below 60 
ml/min., proteinuria tended to decrease in a 
linear fashion as the GFR decreased, and the 
changes in Cp reflected the changes in GFR. 
When GFR was plotted against the clearance of 
the various protein fractions, the same linear 
relationship was present as with Cp except that 
alpha 2 globulin clearance bore no direct rela- 
tionship to GFR. This suggests that: 1. there 
is a critical level of GFR (approx. 60) below 
which there is a parallel relationship between 
Cp and GFR; and 2. because of this relationship, 
glomerular factors seem to be more important 
than tubular factors in proteinuria occurring 
at reduced filtration rates. 
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EFFECT OF PROTEIN-FREE DIET ON EXPERIMENTAL 
NEPHRITIS: Edward Wasserman, Lawrence ont 
Max Wachstein urt, Lange, N.Y. hed. Coll., W.y, 
protein-free diet is recommended as an effect~ 
ive means of treating acute zlomerulonephritis. 
To test its influence on antibody formation, 
fifty-six rabbits were divided into three groups, 
One group was fed Purina plus supplements of 
vitamins, carrots and alfalfa (full diet). The 
second group was fed glucose only. The third 
group was fed glucose and vitamins. All were 
permitted water ad lib. Each group was then 
injected with bovine gamma globulin and the pre- 
cipitating antibodies were measured. There was 
a significant decrease in antibody formation in 
the "glucose" and "glucose plus vitamin" animals 
as compared to the "full diet" animals. 

The effect of these diets was then tested on 
the development of nephritis produced experiment. 
ally by injecting the gamma globulin fraction of 
anti-rabbit kidney duck serum. Forty-two rabbits 
were given diets as stated above for 1 days. All 
of the "full diet" animals developed hf protein- 
uria and other signs of severe nephritis. None 
of the "glucose" or "glucose plus vitamin" animals 
developed disease. On the eighth day following 
inoculation, which is past the period when disease 
appears in the "full diet" animal, seven "glucose 
and vitamin" animals were transferred to "full 
diet." Two to four days later they developed 
proteinuria. Histologic studies of the kidneys 
revealed minimal or no pathologic changes in the 
"glucose" and "glucose plus vitamin" animals 
while the kidneys of the "full diet" animals 


displayed the typical findings observed in 
experimentally produced nephritis in rabbits. 


RENAL PHOSPHATE EXCRETION DURING A CONSTANTLY IN- 
CREASING PHOSPHATE INFUSION: George D. Webster 
Joel B. Mann*, A. Gorman Hills**, Section of Endo 
crinology and Metabolism, Dept. of Medicine, Uni- 
versity of Miami School of Medicine, Florida. 
Linear increases in serum phosphate concentra- 
tion were produced by infusions of neutral phos- 
phate solution given at a constantly increasing 
rate to 5 normal subjects, 2 subjects with mod- 
erately severe chronic renal disease, 1 patient 
with osteomalacia of unknown etiology, and 3 hy- 
perparathyroid patients, one being studied also 
after surgical correction. Serum phosphate con- 
centrations increased to maxima of 5.76 to 12.10 
mg.% after 118-170 minutes of infusion. A linear 
relationship was observed in each subject between 
phosphate excreted per 100 ml. of glomerular fil- 
trate and the serum phosphate concentration. The 
Slope of the regression lines was greater than l 
in 11 of the 12 studies, significantly so (P¢,05) 
in 7. The greatest slopes were seen in 1 normal 
subject (1.48 t .05), and in the post-surgical 
study of 1 hyperparathyroid subject (1.48 % .10). 
The mean slope of the 12 regression lines was 
1.226 = .053. Thus a rising serum phosphate con- 
centration (and filtered load), under these condi- 
tions, did not produce a maximal rate of net tubu 
lar reabsorption (TmP). The decreasing rate in 
net reabsorption observed could be interpreted to 
be the result of increasing rates of tubular sec 
retion of phosphate. Further evidence in support 
of this interpretation was the finding of phos- 
phate: inulin clearance ratios greater than 1 in 
6 individual clearance periods in the hyperpare- 
thyroid patients, the highest ratio being 1.28. 
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PLASMA AMINO ACIDS BEFORE AND AFTER 
EXTRACORPOREAL HEMODIALYSIS IN RENAL 
FAILURE. Kenneth R. Woods(intr. by 

E, Hugh Luckey) Dept. of Medicine, New York 
Hospital-Cornell Medical Center, New York 


Improvement or deterioration of patients with 
renal failure remains inexplicable on the basis 
of alterations in blood constituents or fluid para- 
meters currently measured. In further studies 
of patients before and after extracorporeal hemo- 
dialysis (ECH), levels of approximately 40-45 
ninhydrin reactive compounds in protein-free 
blood plasma of eight uremic persons, were 
determined by recording ion exchange chroma- 
tography using an automatic analyzer similar 
to that of Spackman, Stein, and Moore. Amino 
acids which occur in normal plasma approxi- 
mated normal levels in the uremic patients both 
before and after extracorporeal hemodialysis 
(ECH). Unidentified compounds (6 to 15) not 
usually present in blood but some of which corre- 
spond to normal urinary constituents were de- 
tected before ECH and were decreased or ab- 
sent after ECH. Analysis of blood leaving 
patient to enter dialyzer when compared with 
dialyzed blood returning to patient indicated re- 
moval of 22-30% of each amino acid in a single 
pass, or clearance of approximately 16. 2 liters 
of plasma during a 6 hour ECH. Maintenance of 


normal plasma amino acid levels required large 
influx from intracellular pools. 
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POTASSIUM WASTING IN RENAL TUBULAR ACIDOSIS: A SPECIFIC 
TUBULAR DEFECT. He S. YAMAHIRO“AND T. B. REYNOLDS, DEPT. 
OF MEO., UNIVe OF SO. CALIF., LOS ANGELES, CALIFORNIA 
HYPOKALIEWIA HAS NOT BEEN A CONSTANT FEATURE IN THE 
REPORTED CASES OF RENAL TUBULAR ACIDOSIS (RTA). THIS 
RAISES THE QUESTION AS TO WHETHER THIS FINDING 13 
SECONDARY TO THE SYSTEMIZ ACIDOSIS THAT 1S PRESENT AND 
THE INABILITY OF THE RENAL TUBULE TO SECRETE H® or 
WHETHER IT MAY BE AN ADDITIONAL SPECIFIC TUBULAR DEFECT. 
IF THE SYSTEMIC ACIDOSIS 18 CONTROLLED, THE RENAL 
RESPONSE TO K” DEPLETION SHOULD BE NORMAL IF NO SPECIFIC 
K" HANOLING ABNORMALITY #3 PRESENT. IN ONE CASE OF RTA, 
HYPOKALIEMEA WITH ACCOMPANYING TOTAL BODY PARALYSIS 
INCLUDING RESPIRATORY PARALYSIS BAS A PROMINENT CLINICAL 
FINDING. THIS PATIENT PROVIDED THE OPPORTUNITY TO STUDY 
K” RETAINING ABILITY 2d YEARS AFTER THE INITIAL EPISODE. 
URINARY EXCRETION OF K+ WAS MEASURED AT THREE OIFFERENT 
Levers oF Kt intakes 100 mEQ., 30 MEQ. AND 15 MEQ. PER 
DAY FOR PERIODS OF 4, 9 AND 4 DAYS RESPECTIVELY. SERUM 
HCOJ ano KP WERE MEASURED EACH 2 TO 3 DAYS. IT WAS 
FOUNO THAT THE PATIENT WAS UNABLE TO REDUCE URINARY K* 
EXCRETION TO NORMAL LEVELS ON RESTRISTED K* INTAKE, EVEN 
THOUGH THE SYSTEMIC ACI20S1S WAS ADEQUATELY COMPENSATED 
BY NAHCO3 INGESTION. AT THE END OF 9 DAYS ON 30 mEQ. 
K*foay DIET, URINARY EXCRETION WAS 45 MEQ./oAY. AT THE 
END OF 4 DAYS ON 15 MEQ. K*/oaY DIET, URINARY EXCRETION 
Was 35 mEQ./oay. Serum K+ FELL MODERATELY ON THE 
30 wEQe K*/oaAy DIET AND TO A Low OF 2.5 MEQ./L ON THE 
4TH DAY OF THE 15 MEQs/OAY DIET. IT 18 CONCLUDED THAT 
A SPECIFIS RENAL TUBULAR DEFECT 1 K* HANDLIVG MAY BE 
PRESENT IN RTA UNRELATED TO THE PRESENCE OF SYSTEMIC 
ACIDOSIS AND SEPARATE FROM THE INABILITY TO ACIDIFY THE 
URINE. 


METABOLISM 


ERYTHROCYTE REDUCED GLUTATHIONE (GSH) IN DIABETIC 
KETOSIS. F.M. Abboud, J.L. McKenna* and A.V. 
Pisciotta. Dept. of Medicine, Marquette University 
School of Medicine, Milwaukee, Wisc. 

Glucose 6 phosphate dehydrogenase deficiency in 
drug sensitive erythocytes blocks the hexosemono- 
phosphate (HMP) route of glycolysis and the pro- 
duction of reduced triphosphopridine nucleotide 
(TPNH). TPNH is essential for the protection of 
GSH in red cells and preservation of their life 
span, This study was undertaken to assess GSH sta- 


bility and om sensitivity of erythrocytes in 
diabetic ketosis, The mean GSH concentrations be- 


fore and after incubation with acetylphenylhydra- 
zine (APH) in 10 patients in severe diabetic keto- 
sis were 36.00 (S.D. 7.44) and 17.50 (S.D. 3.67) 
mg./100 cc. R.B.C. respectively. The corresponding 
values in 14 "normal" individuals were 73.07 (S.D. 
13.96) and 48.21 (S.D. 14,80) mg./100 cc.R.B.C.The 
addition of insulin to the in vitro systems did 
not alter the results in ketosis. In 3 patients an 
increase in GSH concentration was noted four days 
after control of ketosis. Chromium 51 survival 
curves of 2 diabetics in ketosis of whom one was 
given primaquine (30 mg. base) daily for one week 
were normal, The ketosis in those 2 patients how- 
ever was controlled within 12 hours. Our results 


Seem to support indirectly a recent concept of the 
nature of diabetic ketosis where a greater depres 


Sion of the HMP pathway of glycolysis results in a 
deficiency of TPNH which blocks fatty acid synthe- 
sis and enhances ketosis. This deficiency of TPNH 
is a possible explanation for the low GSH concen- 
tration in the erythrocytes, assuming a normal glu 
~tathione reductase activity. These possibilities 
should lend themselves to further investigation. 


THE EFFECT OF D-THYROXINE UPON RADIOIODINE 
UPTAKE AND CONVERSION RATIO IN HYPERTHYROID 
PATIENTS. David V. Becker, Elliot Goldstein* and 
Eladio Nunez. Dept. of Medicine, The New Yor 
Hospital-Cornell Medical Center, Ne York. 

L-thyroxine (I-T 4 will suppress I~" uptake of euthy- 
roid patients but not of hyperthyroid patients. The effects 
of the dextrorotatory isomer of thyroxine, d-thyroxine 
(d-T4),upon uptake and conversion ratio in hyperthyroid 
patients was studied. 

Iso-calorigenic doses of |-T, (0.4mg.) and d-T4(4.0 
mg.) were given to 12 hyperthyroid patients for periods 
of 10 days each. Control radioiodine studies were per- 
formed before administration of either drug in addition 
to measurements of PBI, BMR and cholesterol. Follow- 
ing each 10 day course of medication all studies were 
repeated. Several patients also received equimolar doses 
of potassium iodide. 

Following the I-T, there was no change in any para- 
meter of the radioiodine studies measured. After the 
d-T4, 5 of the 12 patients demonstrated a significant 
lowering of the 24 hour 1131 uptake. Eight patients 
showed a striking suppression of the 24 hour conversion 
ratio. Changes in the BMR, PBI and cholesterol were 
less marked. One patient showed amelioration of her 
clinical symptoms and lowering of the PBI and BMR to 
normal three weeks after the end of a ten day course of 
d-T, (4.0mg./day). Radioiodine thyroid studies remain- 
ed the normal range. Another patient showed some clin- 
ical and laboratory improvement while maintained on 
10mg. /day of d-T4. 
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HEPATIC REMOVAL OF FREE FATTY ACIDS FOLLOWING 
ADMINISTRATION OF GROWTH HROMONE, EPINEPHRINE 
AND GLUCAGON. Stanley Bergen, Jr., Lillian 
Pothier* and Theodore B. Van Itallie. Dept. of 
Medicine, St. Luke's Hospital, New York. 

Various agents including growth hormone and 
epinephrine induce mobilization of free fatty 
acids (FFA) from adipose tissue. Behavior of 
the liver, with respect to FFA metabolism, when 
these hormones are administered, has been diffi- 
cult to study directly in intact animals. An at- 
tempt was made to measure FFA flux across the 
liver in unanesthetized dogs following adminis- 
tration of human growth hormone, epinephrine and 
glucagon. Animals previously prepared by implan- 
tation of catheters in hepatic vein, portal vein 
and aorta were used. Control portal-hepatic 
(P-H) FFA gradients were always positive. Fol- 
lowing 4 mg. human growth hormone i.v. plasma FFA 
levels decreased on both sides of the liver. 
After sixty minutes FFA levels rose, reaching 
control values or greater by 4 - 8 hours. P-H 
FFA gradients remained positive throughout, in- 
creasing as FFA levels rose. P-H FFA gradients 
increased rapidly after 0.2 mg. epinephrine. 
After 0.4 mg. glucagon, portal and hepatic FFA 
levels fell. After epinephrine and glucagon he- 
patic-portal glucose gradient increased. Despite 
this similarity with respect to glycogenolysis, 
FFA levels rose after epinephrine and fell after 
glucagon. These experiments show that under in- 
fluence of growth hormone and epinephrine the 
liver does not release and indeed removes FFA 
released from other sites. 


CITRIC ACID, CALCIUM, AND PHOSPHORUS RELATION- 
SHIPS IN HYPERPARATHYROID MAN. J. J. Canary, D. 
Mintz* and G. Carreon. Dept. of Medicine, 
Georgetown Univ. Hospital, Washington, D. C. 

The relationship between citric acid, calcium 
and phosphorus in hyperparathyroidism was studied 
by serial determinations of total and diffusible 
serum calcium, serum phosphorus, plasma citrate 
and the clearances of calcium (Ccal), phosphorus 
(Cp) and citrate (Ccit) pre and post-operatively 
in 7 patients. 16 normals served as controls. No 
difference in plasma citrate or Ccit was found be- 
tween control and hyperparathyroid groups. Hyper- 
calcemia, increased levels of diffusible calcium 
and increased Ccalt.cze found in all hyperparathy- 
roid patients, while increased Cp was present in 6 
of 7 subjects before parathyroidectomy. Immediate- 
ly thereafter, total and diffusible calcium and 
Ccal fell to and remained normal. Plasma citrate 
was lowered in 5, while Ccit fell in 6 of 7. The 
plasma citrate returned to normal in all, while 
Ccit remained low in ). Cp decreased sharply with- 
out concomitant change in serum phosphorus level, 
then both rose to normal or high normal range. 
Post-operatively, plasma and urinary citrate 
changes showed no good correlation with serum 
levels or urinary excretion of calcium and phos- 
phorus. These data indicate that endogenous 
parathyroid hormone (PTH) affects calcium, phos- 
phorus, and citric acid metabolism in man, but 
the effects are independent of one another. The 
citrate changes suggest a transient post-opera- 
tive PTH deficiency in hyperparathyroid man. 


{NHIBITION OF URINARY EXCRETION OF ACTH BY 
PROBENECID. Jeanne R. Bonar* and William H. 
Perkins, Dept. of Medicine, University of 
Arkansas Medical Center, and Radioisotope 
Service, Veterans Administration Hospital, 
Little Rock, Arkansas. 

Corticotropin (ACTH) was labeled with 1/31 
and administered intravenously to patients with 
normal renal function. The average dose was 
l mg. of ACTH with an activity of 30 microcuries. 
Serial blood samples and fractional urine speci- 
mens were collected for 6-8 hours, and the rela- 
tive amounts of protein bound 1/31 were determined 
in these specimens. The ppil31 demonstrated in 
the patients’ urine and serum showed an electro- 
phoretic pattern similar to the original, labeled, 
ACTH and to the ACTH prior to the labeling pro- 
cedure. Renal plasma clearance (RPC) of ACTH 
was calculated for a 6-hour period on 5 patients 
before and after the administration of Probenecid 
(0.5 Gm. q4h). The mean RPC was reduced by 
61% while the patients were receiving Probenecid, 
One of the 5 patients, who also received inorganic 
iodide, demonstrated similar results, indicating 
that the PBI/3! obtained in the urine and serum was 
not a thyroid hormone. These findings, contrary 
to opinions of previous investigators, imply that 
exogenous ACTH is excreted, unchanged, in the 
urine of normal humans. Apparently, the chief 
mechanism of ACTH excretion is by the renal 
tubules since it is inhibited by Probenecid. 


SFFECT OF AN ANICN-EXCHANGE RESIN UFON ScRU: 
CHOLESTEROL, FECAL EACRETION CF CHOLESTEROL, 
CHOLESTEROL METABOLITES IN EYPERCHOLESTERZ:IC 
SUSJECTS. S. H. Cheng, F. Abu-Heydar® and 
rie Me Stanley**. Dept. of Medicine, Unive of 
Louisville, Louisville, Ky. 

Two hypercholesteremic males with past myocar- 
dial infarctions were studied for 4, 6 weekpe 
After single oral doses of cholesterol 4-0!* fe- 
cal excretion rates of labeled metabolites (plus 
secreted labeled cholesterol) decreased linearly 
during the second week from arproximately 2% to 
1% per days Administration of 5 Gm. of an enion 
exchange resin (MK-135) 5X daily with meals for 
& days to first patient during third & fourth 
weeks rapidly increased excretion to 2X base 
level with prompt return to baseline after dis- 
continuencee In second patient under same con- 
ditions the effect upon excretion was slight, 
insignificant. In the second subject absorption 
of C+*-cholesterol was not altered by this dose 
of medicatione In both subjects the serum cho- 
lesterols fell gradually during hospitalization, 
so thet slight further decreases during brief 
periods of drug administration were questioneably 
significent. The same dose given to a third an- 
buletory hypercholesteremic (300 mg.%) male re- 
sulted in decrease to 162 mge %, sustained de- 
pression below 200 mg. % while on drug for 5 
months. Serum cholesterol rebounded promptly to 
275 mg. % after the drug was discontinued. 














EFFECT OF ACTH ON THE PERMEABILITY OF THE BLOOD- 
CSF BARRIER TO CORTISOL. N. P. Christy and R. A. 
Fishman. Columbia University of Physicians and 
Surgeons., New York City. 

The study was done in dogs to determine rate 
of entry of administered cortisol (F) and its 
metabolites into CSF, and effect of hyperadrenal 
state on permeability of blood-CSF barrier to F. 
F levels in blood, CSF, urine were measured by 
Silber-Porter technic; steroids were identified 
by paper chromatography (Bush). Resting level of 
F in 6 dogs was zero in CSF. Rate of entry of 
infused F (8 mg./Kg., intravenous) was rapid. At 
60 min. CSF: plasma ratio of F was 0.16-0.26 (3 
dogs). With slow F infusion to maintain constant 
blood level, CSF: blood equilibrium was reached 
in 9 hours. Only free F was identified in CSF. 
Although tetrahydrocortisol glucuronide was 
identified in blood and urine, none entered CSF 
(12 experiments). After ACTH (40-50. i.u./day, 

1l days, intramuscular) rate of F entry into 

CSF was faster (CSF: plasma ratio at 60 min. 0.26 
0.42, 3 dogs) and apparent volume of F distribu- 
tion was increased 1.5- to 4-fold. Results show 
that blood-CSF barrier is permeable to a lipid- 
soluble steroid, impermeable to a water-soluble 
metabolite, and suggest that hyperadrenalism may 
increase penetration of F into several extravas- 
cular compartments, of which CSF is one. 





THE EFFECT OF RADIOTHYROIDECTOMY UPON EXPERI= 
MENTAL ASCITES, Robert L. Craig, Robert E. 
Remeye, Uicholas Wetesl¥— ant Eebert C-— 
Mfanchi*. Department of gery, Northwestern 
University Medical School and Division of 
Biological Research, G.D. Searle and Co., 
Chicago, Dllinois. 

Following the observation that experimental 
ascites induced by tricuspid avulsion and 
pulmonary stenosis could be relieved by hypo- 
physectomy, it was found that of a number of 
hormones used only growth hormone and tri- 
iodothronine would induce reaccumulation. 

Experimental ascites was produced and 2 2 
radiothyroidectomy induced by 1 mc of NaI 
per kilogram of body weight given on two 
separate occasions 60 days apart. Verification 
of thyroidectomy was made by diagnostic studies 
of urinary excretion of tracer doses of 
WaIl31 39 days after each irradiating dose. 

It was found that total thyroidectomy was 
followed by a complete loss of ascites. This 
was accompanied by changes in electrolyte 
excretion comparable to those induced by 
hypophysectomy. These consisted of increases 
in sodium, chloride, potassium excretion with 
an accompanying negative water balance. 
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PRODUCTION OF INSULIN-LIKE ACTIVITY IN PANCREATIC 
VENOUS BLOOD BY TOLBUTAMIDE. Arthur R. Colwell, 
Jr.and Robert Metz*. Dept. of Medicine, 
Northwestern University Medical School, Chicago. 
The experiment undertook to demonstrate direct- 
ly the enhancement of islet cell insulin secretion 
by the hypoglycemic sulfonylurea, tolbutamide. 
One gram was injected intravenously into anesthe- 
tized dogs over 5 min, Effluent from the pan- 
creaticoduodenal vein was collected for 40 min. 


Insulin effect was measured by the rat diaphragm 
technic, 


Dog ° Preinjection Postinjection (min. ) 
5 10 20 40 
EXPERIMENTAL (tolbutamide) 


192 15.0 23.4 41.4 

194 25.1 28.0 43.4 38.4 
195 13.1 25.8 18.1 12.6 29.2 
196 22.9 3.5 MA 13.2 277.8 

CONTROL (saline) 

197 47.3 19.2 11.2 20.1 

198 18.4 17.0 16.9 15.0 

199 31.8 30.5 29.7 27.0 26.0 


The values represent increment in glucose up- 
take in mg. of glucose per Gm. of rat diaphragm 
in 75 min. Tolbutamide-injected animals exhibit- 
ed a rise in insulin activity maximum after 5 to 
20 min. If calculated as per cent change from 
the preinjection level, the increase ranged from 
75 to 100%. One animal showed a rise of 175%. 
Insulin-like activity in control dogs remained 
below 20% and fell in 2 of 3 experiments. Dif- 
ferences between the two groups are statistically 
significant. Results tend to confirm the idea 


that these agents act by stimulating insulin 
release. 


ON THE MECHANISM OF INACTIVATION OF CIRCULATING 
CATECHOLAMINES IN VIVO. J. Richard Crout and 
David Horwitz*. Section of Experimental Therap., 
National Heart Institute, Bethesda, Md. 
Circulating catecholamines are known to be 
metabolized largely by two enzymes: catechol-0- 
methyl transferase (COMT) and monoamine oxidase 
(MAO). Whether their removal from the circulation 
depends upon metabolic degradation was studied by 
determining the plasma levels of three different 
catecholamines during and immediately following 
57 i-v. infusions and injections in 9 hypertensive 
patients. The amines studied were d-isoproterenol 
(metabolized only by COMT), d-norepinephrine 
(metabolized by both COMT and MAO), and dopamine 
(metabolized largely by MAO). Use of the d-iso- 
mers permitted large doses to be given safely. 
Although the metabolic pathway for each amine is 
different, the A-V extraction ratios by peripheral 
tissue and the initial clearance rates from arter- 
ial plasma (ty = 35-70 sec.) were similar. Treat- 
ment with MAO inhibitors failed to alter the rate 
of disappearance of either dopamine or norepi- 
nephrine from the circulation; the pressor effect 
of dopamine was greatly potentiated, presumably 
due to impaired metabolism at the receptor site 
after its clearance from the blood. In the dog 
inhibition of COMI by treatment with pyrogallol 
also caused little change in the initial clearance 
rate of isoproterenol. The findings suggest that 
the initial disappearance of catecholamines from 
the circulation (during the period of pharmacolog- 
ic inactivation) is not necessarily dependent upon 
metabolic degradation by COMI or MAO; diffusion 


and protein binding may be the major factors 
Saou in this process. 
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MECHANISM OF ACTION OF "ALDOSTERONE ANTAGONISTS" 
Eugene T. Davidson*,William S. Coppage*, Donald P. 
Island*, and Grant W. Liddle.Dept. of Med.,Vander- 
bilt University School of Medicine,Nashville,Tenn. 

Because certain steroidal lactones (spirolac- 
tones) reverse all of the effects of aldosterone 
and because they influence electrolyte excretion 
only in the presence of aldosterone-like steroids, 
they have been called "aldosterone antagonists." 
The present study was designed to show whether the 
natriuretic effect of spirolactones could be 
attributed in part to an effect upon the secret- 
ion, metabolism, or excretion of aldosterone. 
Serial observations were made in six subjects be- 
fore, during, and after treatment with natriuretic 
dosages of spirolactones. In addition to measure- 
ments of aldosterone "secretion rates" by isotope 
dilution methods, uri aldosterone was measured 
by biological assay calor by the isotope deriva- 
tive method of Peterson. "Tetrahydro-aldosterone" 
was measured by a modification of the method of 
Ulick et.al. In all cases aldosterone secretion 
and excretion were undiminished during treatment 
with spirolactone for periods up to 1 week; with 
loss of body sodium during treatment with spiro- 
lactones there sometimes occurred a "secondary" 
increase in aldosterone secretion. Judging from 
the ratio of aldosterone to "tetrahydro-aldo- 
sterone" in the urine, the metabolism of aldo- 
sterone was unaltered by administration of spiro- 
lactones. Conclusion: spirolactones cause natri- 
uresis by "antagonizing" the effects of aldo- 
sterone on renal tubular function and not by any 
effect on the secretion, metabolism, or excretion 
of aldosterone itself. 


STUDIES ON THYROID HORMONE BIOGENESIS. 
Leslie J. DeGroot and Ann Davis*, Medé- 
cal Service, Wass. General Hosp., Boston. 
Further studies have been made 9 in 
vitro formation of protein-bound 1+°1=— 
TabelIed MIT and DIT in a sheep thyroid 
mitochondrial-microsomal preparation. 
The system is stimulated by TPNH, DPNH, 
and oxidized methylene blue, and this 
stimulation is prevented by catalase, 
Flavine nucleotide stimulation, as re- 
ported by others, is partially reversed 
by exclusion of light. Dialysis does not 
create a dependence on pyridine or fla- 
vine nucleotide, A source for TPNH in 
the tissue, glucose-6-phosphate dehydro- 
genase, has been demonstrated, as well as 
the presence of a pyridine nucleotide 
transhydrogenase, The supernatant frac- 
tion of ‘thyroid and liver contains a 
strongly inhibitory factor, which is heat 
labile, non-dialyzable, and is not a 
nucleotidase, Native sheep thyroglobulin 
is minimally iodinated, whereas altered 
thyroglobulin is more readily labeled, 
The enzyme can be solubilized from the 
particulate fraction but resists separa- 
tion from other solubilized protein. 
Solubilization does not create nucleotide 
dependence, It is possible that thyroid 
hormone biogenesis is a multi-stage re- 
action including peroxide generation, 
iodide oxidation, iodination of peptide 
tyrosyl groups, and secondary coiling of 
thyroglobulin for iodotyrosine coupling. 


RENAL GLOMERULAR AND VASCULAR LESIONS DURING THE 
COURSE OF DIABETES MELLITUS. Alberto Daysog*, 
H. L. Dobson and J. C. Brennan*, Depts. of Med. 
and Path., Baylor U. College of Med., Houston, Tex, 
These studies were performed to test the thesis 
that renal glomerular and vascular lesions are 
present even in latent and early diabetes. Percu- 
taneous renal biopsy has been performed in 63 pa- 
tients with latent and clinically evident diabetes 
mellitus. Latent diabetes was diagnosed on the 
basis of pathologic processes suggesting the pre- 
sence of diabetes mellitus, family history and re- 
sults of standard and glucocorticoid provocative 
glucose tolerance tests. Nodular glomerulosclero- 
sis was present in 3 patients, diffuse lesion in 2 
and combined diffuse and nodular in 3. Hyalin- 
fibrinoid arteriolar sclerosis was present in 3; 
arterial sclerosis was seen in 5. In the 12 
patients with diabetes diagnosed less than one 
year prior to biopsy nodular lesions were seen in 
1 patient, diffuse glomerular lesions in 2 and 
combined glomerular lesions were seen in 6. Arteri+ 
olar lesions were present in 5 and arterial lesias 
in 3. In 17 patients with diabetes of 1-5 years 
duration there were nodular lesions in 8, diffuse 
glomerular changes in 4 and combined lesions in 4, 
In 11 patients of 6-10 years duration 6 showed 
combined glomerular lesions while 2 showed nodular 
and 2 diffuse changes. Arteriolar lesions were 
present in 8 and arterial changes in 6. In 13 
patients with known diabetes of 11-39 years dura- 
tion 10 had combined glomerular lesions. All had 
arteriolar lesions and 7 showed arterial lesions. 
Only 1 patient of the 63 showed no change in the 
glomerular or vascular trees. 


GRAVES' DISEASE WITH A LOW-NORMAL 24 HOUR 1/31 
THYROID UPTAKE. E. Andrew Deiss, Jr.* and 
James 0. Wynn* (intr. by Malcolm P. Tyor). Dept. 
of Medicine, Duke University Medical Center and 
VA Hospital, Durham, N. C. 

Detailed studies have been conducted on an in- 
dividual with a 2 year history and physical 
findings of Graves' disease. The 24 hour thyroid 
y131 uptake and serum PBI131 were low normal in- 
dicating minimal thyroid uptake and organic con- 
version of I131, PBI was 10.5 ug% and chroma- 
tographically was entirely thyroxine. Serum in- 
organic iodide was normal. Perchlorate dis- 
charged 50% of thyroidal 1131, thyroidal 1131 
and serum radiothyroxine disappearance rates were 
increased consistent with hyperthyroidism. After 
3 months on Methimazole, the patient was euthy- 
roid with a PBI of 3.5 yg%. 22 days after dis- 
continuing Methimazole, he was hyperthyroid with 
a PBI of 14 ug%. The 24 hour thyroid 1131 uptake 
and PBI131 were both elevated and perchlorate 
caused no discharge. The significant clinical 
demonstration is that Graves' disease may occur 
with a low normal thyroid uptake without isotopic 
dilution by an extrathyroidal iodide store. We 
offer as an hypothesis to explain these facts 
that a large intrathyroidal store of DIT and MIT 
rapidly deiodinated to inorganic iodide might 
provide isotopic dilution. The perchlorate 
studies may circumstantially support this notion. 
Methimazole, which wastes thyroid iodine, de- 
pletes the individual of DIT and MIT converting 
laboratory studies to those typical of Graves' 
disease. 














EFFECTS OF THAM ON DIABETIC DOGS. Serge J. Dos* 
and Gabriel G. Nahas. Dept. of Anesthesiology, 
Columbia Univ. Coll. of Physicians and Surgeons, 
New York, New York. 

Five dogs underwent total pancreatectomy and 
were maintained for periods of 2 to 5 weeks with 
12-15 units of insulin a day, total pancreatic 
extract orally administered and high protein 
diet. Three days before the experiment, insulin 
was withheld and the same diet maintained. A 
0.3 mM/kg/min. solution of tris (hydroxymethyl) 
aminomethane (THAM) was administered intravenous- 
ly to the unanesthetized, restrained animal, over 
40 to 60 minutes. In two instances THAM was ti- 
trated with HCL to pH 7.40. During the control 
period, blood glucose levels ranged from 568 to 
301 mg%; at the end-of THAM administration blood 
sugar levels fell by 5 to 10%, while urinary glu- 
cose decreased from 8-10 gm% to 0.5-0.3 gm% and 
diuresis increased 3 to 4 times. Hypoglycemia 
and decreased urinary glucose persisted for 3 to 
4 hours following THAM administration. THAM ad- 
ministered at pH 7.40 which maintained blood pH 
and HCO3 normal, was accompanied by a lesser fall 
of urinary and blood glucose, indicating that the 
hypoglycemic activity of THAM is a function of 
its non-ionized fraction which distributes rapid- 
ly into extra and intra-cellular spaces, In ad- 
dition to its hypoglycemic activity, THAM may en- 
hance glucose tubular reabsorption by the kidney 
through a mechanism which is still to be deter- 
mined. 






FATTY ACID MOBILIZATION AND FATTY LIVER INDUCED 
RY NOREPINEPHRINE, Eugene Feigelson‘, William 
Pfaff* and Daniel Steinberg. fob. of Cellular 
Physiology and Me sm, and Clinic of Surgery, 
Natl, Heart Inst., Bethesda, Md, 

The relationship between prolonged elevations 
of the plasma concentration of free fatty acids 
(FFA) and the development of fatty liver has been 
explored in the dog, An 8-hour intravenous in- 
fusion of norepinephrine[1-2 micrograms/Kg./minute 
in saline] was given to anesthetized male mongrel 
dogs, Plasma FFA were determined throughout the 
infusion and serial liver biopsies were taken, 

The biopsies were analyzed for total lipids, total 
cholesterol, free cholesterol, phospholipid and 
triglyceride, and were examined histologically for 
fat. Control animals underwent the same procedure, 
receiving novmal saline infusions without nor- 
epinephrine, The plasma FFA levels during nor- 
epinephrine infusion in the dogs rose from con- 
trol levels of 0,03-0.60 uEq./ml, to peak levels 
between 1,68-2,53 yEq./ml, in 30 minutes and re- 
mained elevated in that range throughout the 
infusion, Plasma FFA levels during saline in- 
fusion changed little, Analyses of the liver 
biopsies of the norepinephrine-treated dogs re- 
vealed a doubling of total lipids within 8 hours 
with a 10-fold increase in triglyceride, Micro- 
scopic sections of the serial biopsies demonstrat- 
ed a progressive increase in Oil Red O staining 
material with a striking fatty infiltration by 8 
hours, Control animals showed none of these 
changes, These observations show that norepi- 
nephrine can induce fatty liver, probably as a re- 


sult of the mobilization of fatty acids from tis- 
sue stores with subseauent deposition in the liven 
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SOME PECULIARITIES OF THE INTERACTION OF 
SERUM-THYROXINE WITH CERTAIN HORMONAL AND 
CHEMICAL AGENTS, J.T.Dowling, J.T.Nicoloff* and 
R. Nicoloff*. Dept. of Medicine, VA Center and 

UCLA Medical Center, Los Angeles, California. 

In vivo administration of estrogen increases, and 
testosterone decreases thyroxine (T,4)-binding by the 
serum thyroxine-binding globulin (TBG). Many acute 
illnesses induce abrupt reductions in the T,g-avidity of 
the T4-binding prealbumin (TBPA) which is demonstra- 
ble by electrophoresis in several alkaline buffers. To 
assess a possible direct effect of certain circulating 
substances on serum T,-binding, studies were made of 
the interaction of serum-T, with anionic and cationic 
ion exchange resins and compared by electrophoresis 
in tris-hydroxymethylaminomethane-maleate buffer 
(pH 8.6). In vitro addition to serum of insulin, nor- 
epinephrine, epinephrine, hydrocortisone and salicy- 
late caused no alteration in the resin uptake of T, or 
its electrophoretic distribution between TBG, TBPA or 
albumin, Barbiturate augmented uptake by both resins 
and reduced T4-binding by TBPA. Dinitrophenol in- 
creased uptake by the anionic resin and reduced Tt 
binding by TBPA without affecting TBG, In contrast to 
its effect on TBG in viva, diethylstilbestrol decreased 
uptake by the cationic resin and decreased T,4-binding 
by TBPA, The failure of the latter agents to affect the 
saturation capacity of TBG for Tg suggests that the 
interaction of the agent occurs directly with TBPA. The 
relationship of these observations to in vivo effects is 
unclear although they may be physiologically significant. 





DISAPPEARANCE CURVES OF INTRAVENOUSLY ADMINIS- 
TERED I-131 TRIOLEIN IN HUMANS. Leonard J. Fein- 
berg*, Edward Dickstein*, and Samuel Bellett**, 
Division of Cardiology, Philadelphia General 
Hospital, Philadelphia, Pennsylvania. 

Previous studies have shown that middle-aged 
patients with previous episodes of acute myocard- 
ial infarction metabolize orally administered 
I-131 Triolein in a different manner than a 
control group. The radio-activity in the whole 
blood (WB) and its circulating lipoprotein frac- 
tion (TCA) remain elevated and disappear at a 
slower rate than the controls. Similar findings 
occurred in middle-aged diabetics both with and 
without clinical signs of atherosclerosis. It 
was decided therefore to study the disappearance 
curves of intravenously administered I-131 
Triolein in the human. The study included 9 
controls, 6 patients with acute myocardial infare 
tion, and 3 with hypothyroidism. Following I.V. 
administration of I-131 Triolein, serial samples 
were obtained and analyzed for radio-activity in 
both WB and TCA. The patients with hypothyroid- 
ism showed a delay in the clearance of radio- 
activity from the WB and TCA. No significant 
differences were noted in the clearance of radio- 
activity between the controls and patients with 
myocardial infarction. 
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THE RELATIONSHIP BETWEEN RENAL GLUCOSE AND INOS- 
ITOL TRANSPORT. N De od. 

R.M.C, Dawson*, Thorndike Laboratory (Harvard), 
Boston City Hospital, Boston, Mass, 

Inositoluria accompanies untreated diabetes mel- 
litus or induced hyperglycemia in normals suggest 
ing that renal transport mechanisms for glucose 
and inositol are related. In renal glycosuria(RG,, 
this thesis can be tested. Plasma and urine were 
analyzed enzymatically for glucose and by micro- 
biological assay for inositol. In 13 normal sub- 
jects .(plasma glucose 70-90 mg.%; inositol 0.3 - 
0.5 mg.%), 24 hour urine glucose averaged 130 mg.; 
inositol 17 mg. Two-hundred fold elevation of 
plasma inositol did not produce significant gly- 
cosuria nor saturate renal mechanisms for inositol 
reabsorption, Induction of glycosuria by glucose 
infusion increased inositol excretion, However, 
below TMG, a greater proportion of filtered glu- 
cose than of filtered inositol was reabsorbed. It 
would appear that glucose and inositol share a 
portion of tubular transport and that the step 
favors glucose, In 2 patients with RG and normal 
plasma glucose and inositol, inositoluria was in- 
creased, but the reabsorptive defect was propor- 
tionately greater for glucose than for inositol. 
Thus, 24 hour urine glucose averaged 66 and 34 gn; 
inositol 309 and 186 mg.; and during glucose in- 
fusion, more filtered glucose than filtered inos- 
itol was rejected by the tubules, The data sug- 
gest that the shared step in inositol and glucose 
transport is not the basic RG defect; rather, the 
shared step occurs early in the renal transport 
sequence whereas later events constitute the prim 
ary abnormality in RG, 


FURTHER NEFINITION OF A METABOLIC DEFECT 
ASSOCIATED WITH SARCCIDOSIS. Richard Goldsmith, 
Lionel King*, George Hale* and Gloria Lutsch*. 
Radioisotope Service, V. A. Hospital, Cincinnati. 
The relationship between the hypercalcemia of 
sarcoidosis and that of hypervitaminosis D has 
been comuentec on previously. The present study 
of this relationship utilized tracers of Ca45. 
tagged Ca40, Seven sarcoid subjects were used; 1 
had hypercalcemia and hypercalcuria, 3 normocal- 
cemia and hypercalcuria, and 3 normocalcemia and 
normocalcuria. Two hypervitaminosis D patients 
and 4 normal subjects were studied. Radioactivity 
appeared in the blood of the sarcoid and D- 
intoxicated subjects more rapidly after an oral 
tracer = in the control subjects. The peak 
serum Ca45 value found in the more severely D- 
intoxicated patient was well above all other 
serum values noted. The specific activity curves 
(urine) of all subjects were similar, but the 
values were lower in the contrcls. The total 
urinary Ca 5 excreted by the hypercalcuric sar- 
coid and D-intoxicated subjects was 2 or more 
times control values. Steroid therapy given to 
the hypercalcemic - hypercalcuric sarcoid subject 
normalized the Ca45 results, even though hyper- 
calcuria remained. It appears that many patients 
with sarcoidosis, irrespective of urine and blood 
calcium cortent, develop the metabolic defect of 
D-intoxication, i.e., unusually rapid gut 
moma of calcium. Data obtained using I-V 
Ca45 tracers in studying hyperparathyroidism 
suggest that the total urinary excretion of Ca’t5 
over 5-7 days may differentiate between real- 


cemic sarcoidosis or hypervitaminosis D an 
hyperpa rathyrotiion, 


A COMPARISON OF ADRENOCORTICAL MORPHOLOGY AND THE 
CLINICAL SYNDROMES OF AUTOPSIED PATIENTS. Nelson 
A, Gelfman*, Patrick J, Mulrow and Raymond Yesner® 
Depts. Pathology and Medicine, VA Hospital, West 
Haven and Yale Univ. School of Medicine. 

To assess the variations in adrenal weight and 
morphology found at autopsy, adrenals from 70 con- 
secutive autopsies were fixed in formalin, 
cleaned, weighed, sectioned and stained with H&E, 
Similar sections from another 150 unweighed pairs 
of adrenals were also examined, Adrenal weight, 
cortical thickness, patterns of cortical lipid 
depletion, and adrenal zonation were compared, 
Clinical events were reviewed without prior know- 
ledge of autopsy findings. The adrenal weights 
ranged from 7,2 to 25gms., mean 14,8+4.8 S.v, 
Six glands weighed over 20gms, No clear correla- 
tion existed between adrenal weight and disease 
state, Lipid depletion was marked in severe 
sepsis, postoperative complications, and advanced 
cancer, There was little lipid depletion in ad- 
renals from patients dying within 24 hours from 
myocerdial infarction uncomplicated by sepsis, 
Identification of a discrete zona glomerulosa 
was not always possible and its prominence was 
not correlated with clinical syndromes associated 
with high aldosterone secretion. It is concluded 
that in view of the wide range of adrenal weights 
in autopsied patients, weight alone is not an 
accurate index of primary acrenal disease, Lipid 
depletion is influenced by the different types, 
and duration of stimuli occurring prior to death, 
In man, in contrast to the rat, dog, and ox, the 
zona glomerulosa is not a distinct morphological 
zone, 


EFFECTS OF IODINE ON AUTONOMOUS THYROID NODULES, 
WL, Green* and S,H, Ingbar, Thorndike Laboratory 
(Harvard), Boston City Hospital, Boston, Mass, 

In Graves' disease, iodine, by an unknown mech- 
anism, abruptly slows thyroidal release of hormone, 
Although iodine allegedly does not slow hormonal 
release from the thyroid of normal subjects, it 
does slow the accelerated release induced by exo- 
genous thyrotropin (TSH) in both normal and hypo- 
physectomized patients, These findings imply that 
iodine either directly inactivates TSH or antago- 
nizes its effects within the thyroid. Thus, the 
rapid hormonal release of Graves' disease would 
appear to be TSH mediated. Autonomously hyper- 
functioning single thyroid nodules afford a unique 
opportunity to test these conclusions, In 5 
patients, autonomy of nodular function, with 
secondary inhibition of TSH, was inferred from 
uptake of radioiodine only in the nodule, lack of 
suppression of I131 uptake in the nodule by exo- 
genous thyroid hormone and restoration of uptake 
in extranodular tissue after administration of 
TSH or removal of the nodule. In each patient, the 
rate of hormonal release from the nodule was 
assessed by serial neck counts after a tracer dose 
of 1131, In all instances, initial release rates 
were abnormally rapid and slowed abruptly after 
Lugol's solution, 

These findings indicate that iodine is capable 
of slowing hormonal release from the hyperfunctiop 
ing thyroid in the absence of prior or concomitant 
stimlation by TSH. Therefore, the action of 
iodine in Graves' disease should not be c 
as evidence for the mediation of TSH in the patho- 
genesis of this disorder, 













SINGLE PHASE TITRATION OF FREE FATTY ACIDS. Sami 
A, Hashim and Louis B. Dotti (intr. by Theodore 
B. Van Itallie). Dept. of Medicine, St. Luke's 
Hospital and Inst. of Nutrition Sciences, Colum- 
bia University, New York. 

The two methods now in use for measurement of 
plasma free fatty acids (FFA) utilize a hydrocar- 
bon extract of plasma in which FFA are in solu- 
tion with an active acid radical following their 
dissociation from the albumin-FFA complex. The 
FFA are subsequently titrated with a base (NaOH) 
using a water phase in which indicator is pres- 
ent. In both methods end point depends upon 
neutralization of acids and subsequent soap for- 
mation, the soaps entering aqueous phase. End 
point depends on a change, at times elusive, from 
one color to another as basic pH is approached. 
To overcome these technical difficulties, a sys- 
tem was developed permitting (i) titration of the 
hydrocarbon extract of FFA directly without addi- 
tion of a new phase, and (ii) use of an indicator 
colorless in acid medium, and yet soluble in hy- 
drocarbon (heptane) solvent. These improvements 
were made possible by use of sodium methylate 
(0.018N) as the titrating base, dissolved in ab- 
























































d solute ethanol, and standardized against benzoic 
d acid in ethanol. The indicator chosen was phenol- 
s phthalein again in absolute ethanol. Heptane and 
ethanol are freely miscible. Excellent recov- 
d eries of various fatty acid standards in heptane 
were obtained using this system. The method 
ce herein described may simplify measurement of FFA. 
THE INTRAVENOUS TOLBUTAMIDE TOLERANCE TEST IN THE 
ry EVALUATION OF ABNORMAL CARBOHYDRATE METABOLISM, 
NoRMAN M. KAPLAN. DEPARTMENT OF MEDICINE, USAF 
ch- HospitaL, USAF Aerospace Mepicat Center (ATC), 
one, LacKLAND AiR Force Base, TExas 
l THE RESPONSE OF THE BLOOD SUGAR TO INTRAVENOUS 
TOLBUTAMIDE OFFERS ADEQUATE SENSITIVITY FOR THE 
O- DIAGNOSIS OF DIABETES MELLITUS. THE SPECIFICITY 
O- OF THIS TEST WAS COMPARED WITH STANDARD GLUCOSE 
hat LOADING TECHNIQUES IN 452 SUBJECTS. BLOOD OB= 
O- TAINED 20 AND 30 MIN. AFTER THE INJECTION OF 
e TOLBUTAM IDE, (1 GM) WAS ANALYZED FOR GLUCOSE USING 
| A TECHNICONAUTOANALYZER. RESULTS WERE EXPRESSED 
AS THE PERCENTAGE OF THE FBS. VALUES FELL BELOW 
que 80% at 20 MIN. AND 77% aT 30 MIN. IN ALL BUT 3 OF 
105 PATIENTS WITH NORMAL GLUCOSE TOLERANCE. ONLY 
1 oF 57 OVERT DIABETICS DISPLAYED SUCH A MARKED 
RESPONSE. OF 76 PATIENTS WITH FASTING NORMOGLY= 
of CEMIA BUT ABNORMAL ORAL GLUCOSE TOLERANCE WHO WERE 
i FREE OF CONDITIONS KNOWN TO ALTER CARBOHYDRATE 
ce METABOLISM, 23 HAD NORMAL REACTIVITY TO TOLBUTA= 
MIDE. RESULTS WERE UNCHANGED IN THE 14 oF THESE 
the 23 PATIENTS RESTUDIED 6 To 12 MONTHS LATER. AL= 
THOUGH THE MEAN CURVES OF PATIENTS WITH LIVER 
1ose pisease (39), opesity (23), apvanceo ace (15), 
bes THyROTOxicosi!s (16), AND ADRENAL STEROID ADMINI= 
- STRATION (15) WERE SOMEWHAT BLUNTED, ONLY 1/3 or 
THOSE WITH ABNORMAL GLUCOSE TOLERANCE HAD DEFIN]= 
ble ITELY DIMINISHED RESPONSIVENESS TO TOLBUTAMIDE. 
tion, ONLY DURING THE LATTER MONTHS OF PREGNANCY DID 
tant THE TOLBUTAMIDE TEST NOT SHOW AN APPARENTLY IM= 
PROVED SPECIFICITY FOR DIABETES. THIS PROCEDURE 
ued THUS APPEARS TO AID IN THE DIFFERENTIATION OF 
tho- TRUE DIABETES FROM NON=DIABETIC ALTERATIONS IN 





CARBOHYDRATE METABOLISM. 
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ROLE OF ALDOSTERONE IN ASCITES OF EXPERIMENTAL 
NEPHROSIS. Normen Kalant, D. Das Gupta* and 
Claude Giroud*. Dept. of Investigative Medicine, 
McGill University, Montreal. 

In order to study the reletionship of aldoste— 
rone secretion to ascites formetion, experiments 
have been made on rats with experimental nephrosis 
induced by anti-kidney serum (AKS) or by smino- 
nucleoside (ANP). Aldosterone in adrenal vein 
blood was extracted, purified by chrometogrephy 
and measured by bioassay. Corticosterone was 
measured spectrophotometrically. It was found 
that ANP nephrosis procuced persistent sodium re- 
tention and ascites and marked increeses in aldo- 
sterone and corticosterone secretion. AKS pro- 
duced comparably severe hypoalburinemia and pro- 
teinurie but only transient sodium retention and 
ascites with no associeted increese in aldosterone 
or corticosterone secretion even at the peak of 
aecites. Following adrenalectomy, sscites wes 
induced by salt loading in rats with ANP nephrosis 
but not in those with AKS nephrosis. When animals 
with established AKS nephrosis were given ANP, 
they showed sodium retention and ascites; however, 
in spite of marked increases in the degrees of 
hypoalburinerte and proteinuria, there was subse- 
quent sodium diuresis and loss of ascites. It is 
concluded that AKS resulte in transient edema 
which is not dependent on aldosterone. With a 
normal sodium intake increased secretion of aldo- 
sterone is essential for development of persistent 
ascites in experimental nephrosis; AKS inhibits 
the necessary increase in aldosterone. 


THE EFFECT OF CIGARETTE SMCKING ON SERUM FREE 
FATTY ACIDS. Alfred Kershbaum**, Samuel Bel- 
lett**, Edward R. Dickstein* and Leonard J. 
Feinberg*. Div. of Cardiology, Philadelphia 
General Hospital, Philadelphia. 

The response of serum free fatty acids (FFA) 
to cigarette smoking was studied in 17 subjects. 
Two cigarettes were smoked in a 10 minute period 
and the serum FFA concentration was determined 
before and after smoking and at subsequent in- 
tervals., In all but one subject the FFA levels 
rose at the end of the smoking period, and the 
maximum elevation usually occurred 10 minutes 
later. Twenty and 40 minutes after smoking the 
FFA were still above the pre-smoking level in 
most instances. The maximum rise in FFA varied 
from 98 to 590 pEq./L. with a mean increment of 
292 pEq./L. There was essentially no change in 
the serum total cholesterol and triglycerides in 
these experiments. In a control group who did 
no smoking, there was an average increase in FFA 
of 4 nEq./L. over a 20 minute period. These 
findings indicate that cigarette smoking is 
followed by a mobilization of FFA. This is 
probably effected by the stimulating action of 
nicotine on the adrenal glands and sympathetic 
nervous system resulting in the release of FFA 
from adipose tissue. 
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IN VIVO S"UDI#S OF L[NSULIN TRANSPORTING ANTISODY. 
Edward J. Lennon, Norman H. unzbring and Willian 
We inpstrom™. iarquette University School of 
Hedicine, :ilwaukce, wise 

the demonstration of insulin transporting 
antibody in insulin treated patients has promp- 
ted investization into its nature and clinical 
Significance. ‘The study aimed to correlate the 
degree of plasma insulin binding in vivo with 
the hypowlycemic effect of administered insuline 
The "insulin svace" was determined from levels of 
radioactivity in plasma drawn 30 minutes after 
intravenous injection of I insulin. This was 
comared with the plasma volume (I 2 albumin 
methoc). The ratio, insulin space:plasma volume, 
expressed the dezree of intravascular binding of 
insulin. In persons never treated with insulin 
the insulin space was to 6 times the plasma 
volume, the insulin having rapidly escaped from 
the vascular comoartment. In diabetics who were 
relatively resistant to insulin (requiring more 
than 50 units daily) the insulin space and plasma 
volume were more neaily equal and the ratio ap- 
proached one, indicating considerable plasma 
binding of insulin. Two hour intravenous insulin 
sensitivity tests in these patients demonstrated 
a diminished, but prolonged hypo;lycemic re- 
sponse. The studies indicate modification of 
rate of egress of insulin from the circulation 
and modification of usual insulin time-, dose- 
effect relatiouships in association with trans- 
portinz antibody. 


A PARTIAL BLOCK IN “ADRENAL ANDROGEN” BICSYN- 
THESIS IN GCNADAL DYSGENESIS. Sortimer B. Lipsett, 
Endocrinoloay Branch, Nat'l Cancer Inst., Bethesda, 
id. 

The low excretion of 17-ketosteroids in conadal 
dyscenesis and apparently normal production of 
hydrocortisone suggest partial hypofunction of the 
adrenal oland. The 24-hour urinary excretion of 
androsterone (A), etiocholenolone (E), dehydroepi- 
androsterane (D), 11$-hydroxy E (CHE), 118-hydroxy 
A (CHA), ll-keto E (CE), preananetriol (F), 2°- 
eregnenetriol (4°-P) and Silber-Porter chromogens 
(S-PC) was estimated by paper chroratooraphy be- 
fore and after 3 days of ACTE stimulation in 4 
patients with qonadal dysqenesis. The results 
have feen compared with those ottained fron younc 
castrate women and one wo:'an with ovarian hypo- 
plasia. In 3 of the sutjects the initial 17-kS 
were low, averacina 2.9 ma./24 hr. The increment 
'n 17-KS excretion in response to ACTH was but 5 
ma. compared with 12 »g. in the normal. The in- 
crease in S-PC was normal. The excretion of D, A, 
and E was less than 500 pam./24 hr. in the control 
period and increased only 200-€00 ,ar. in response 
to ACTH. The levels of CHE, CHA, and CE were 
nor:al and showed a normal rise with ACTH. Control 
levels of P and 45-P were normal. ACTH resulted 
in the expected increase in P and no change in 
<°-P. These data suogest a partial block in the 
pathway of adrenal androoen riosynthesis in sore 
patients. If 4°-l7a-hydroxy preanenolone is an 
intermediate in this pathway, then the block must 
lie arove this compound. A block in the conver- 
sion of 17a-hydroxy progesterone to ketosteroids 
is ruled out by the normal P levels. 


EFFECT OF ETHANOL ON PLASMA FREE FATTY ACIDS (FFA) 
IN MAN. Charles S, Lieber, William 5. George» 

d lw in.* Thorndike Lab. (Harvard), 
City Hospital, Boston, Mass. and Seton Hall Col- 
lege of Medicine, Jersey City, N. J. 

To evaluate its effect on plasma FFA concentra- 
tion (measured by the methods of Dole or Gordon), 
ethanol was given intravenously to 13 fasting pa- 
tients without evidence of liver disease. All 
subjects had a significant drop (P <0.01) of ar- 
terial FFA, averaging 29% of initial concentra- 
tions. Lowest FFA concentrations occurred within 
30 minutes at blood ethanol corcentrations of 14 
to 44 mg.%. Thereafter, FFA tended to rise again 
despite continuous ethanol infusion. Blood glu- 
cose concentrations did not change, but a signifi- 
cant rise in blood lactate occurred in all pa- 
tients. In three subjects given intravenous lac- 
tate infusions, comparable blood lactate concen- 
trations were obtained, but FFA did not decrease. 
In 7 individuals subjected to hepatic catheteri- 
zation, initial A-V (hepatic) differences of FFA 
were positive, but after ethanol infusion they 
became reduced in 4 and reversed in 2. These re- 
sults could not be explained solely by the ob- 
served changes in splanchnic blood flow, and 
therefore suggest decreased splanchnic uptake or 
splanchnic release of FFA. In 6 patients in whom 
the initial peripheral FFA A-V difference across 
forearm or leg was negative, ethanol produced a 
reduction of this difference in 2 and a reversal 
in 4. These findings indicate that the observed 
fall in FFA levels during ethanol administratior 
is due to decreased release or to uptake of FFA 
in the periphery. 


THE LEFT-HEART-ARTERIAL COMPONENT OF THE “CENTRAL 
BLOOD VOLUME." C. J. McGaff and W. R. Milnor. 
Dept. of Medicine, Johns Hopkins University and 
Hospital, Baltimore, Maryland. 

To supplement previous observations on pulmo- 
nary blood volume in man (Clin. Res. 7:230, 1959) 
we have measured the dilution volume between left 
atrium or left ventricle and a peripheral artery 
in 27 patients with normal rhythm, no valvular 
regurgitation, and varying degrees of mitral or 
aortic stenosis, using the Stewart-Hamilton dye 
injection method, In 12 subjects mean left 
atrium-to-artery volume (V(la-a)) was 333 (range 
241-456) ml/M2. In 10 of these subjects arteri- 
al dilution curves were recorded after injection 
of dye into pulmonary artery as well as into the 
left atrium, and V(la-a) averaged 46% (34%-59%) 
of the pulmonary artery-to-peripheral artery 
("central") blood volume. Mean left ventricle- 
to-artery volume was 269 (190-392) ml/M2 in 15 
subjects. V(la-a) was directly related to stroke 
volume index (r=+0.74,p <.01). In comparison, 15 
patients with significant mitral or aortic regur- 
gitation had mean V(la-a) = 586 ml/M2, and mean 
pulmonary blood volume = 320 ml/M2. From these 
and earlier results we conclude: (1) that the 
left heart-arterial component and the pulmonary 
component of the "central blood volume" both 
vary directly with stroke volume; (2) that re- 
gurgitation increases V(la-a) but does not affect 
pulmonary blood volume. 
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COMPARATIVE EFFECTS OF ETHINYL ESTRADIOL, NORETH- 
ANDROLONE AND METHYL TESTOSTERONE ON HYDROCORTI- 
SONE METABOLISM IN MAN. Leon J. Marks, John W. 
Heizer™ and John L. Myers”. Steroid Research Lab. 
Veterans Administration Hospital, Boston, Mass. 

Ethinyl estradiol, norethandrolone, (Nilevar), 
or methyl testosterone in respective daily doses 
of 1 mg., 100 mg., and 100 mg., were given to 24 
adult male patients for periods of 10 to 14 days. 
Ethinyl estradiol administration produced a two 
to three fold increase in free plasma hydrocorti- 
sone levels whereas norethandrolone and methyl 
testosterone were without effect on free plasma 
hydrocortisone values. Following a standard 
hydrocortisone infusion, the plasma clearance of 
free hydrocortisone and the formation of plasma 
glucuronide metabolites of hydrocortisone were 
markedly impaired in patients who received either 
ethinyl estradiol or norethandrolone, but were 
unaffected in patients given methyl testosterone. 
Both norethandrolone and methyl testosterone, in 
the doses used, produced significant alterations 
in liver function, as measured by BSP retention. 
Higher 45 minute BSP retention values resulted 
from norethandrolone administration than from 
methyl testosterone. It is suggested that noretl 
androlone may depress the catabolism of hydrocor- 
tisone by the liver. Ethinyl estradiol increased 
the plasma levels of transcortin, a corticoster- 
oid-binding plasma protein. Transcortin binds 
hydrocortisone 6000 times as firmly as does al- 
bumin. Hydrocortisone bound to transcortin is 
less readily available for metabolism. 






HYPERURICEMIA ASSOCIATED WITH HYPERPARATHYROIDISM 
D.H.Mintz,* J.J.Canary, G.G.Carreon,* L.H.Kyle. 
Dept. Med., Georgetown University School of Medi- 
cine, Washington, D. C. 

Five of 9 patients (4 males and 1 female) with 
proven parathyroid adenomas who had uric acid de- 
terminations were found to be hyperuricemic (mean 
8.2 mgm%). The hyperuricemia was associated with 
gout in 2, a family history of gout in 1, and was 
idiopathic in 2. Endogenous creatinine clearances 
were normal in 3 and depressed in 2 (80 ml/min. in 
a gouty subject; 55 ml/min in a subject with a 
family history of gout). Blood urea nitrogen lev- 
els were normal in all 5. Comparison of response 
of serum uric acid and uric acid clearance levels 
following surgical correction of the hyperparathy- 
roidism was conducted in a hyperuricemic indivi- 
dual with gout, in a subject with idiopathic hy- 
peruricemia, and in a patient with normal uric 
acid levels, No significant difference in re- 
Sponse was observed among the 3 types of patients. 
The occurrence of gout and/or hyperuricemia in 5 
of 9 hyperparathyroid patients studied suggests a 
relationship between parathyroid function and 
uric acid metabolism, although the possibility of 
Subtle differences in renal function in the idio- 


pathic hyperuricemic patients cannot be discount- 
ed, 
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ABNORMALITIES OF TRYPTOPHAN-KYNURENINE METABOLISM: 
Harvey S. Marver* (intro. by Clifford W. Gurney). 
Argonne Cancer Research Hospital. operated by The 
Univ. of Chicago for the U.S. Atomic Energy Com- 
mission, and Dept. of Medicine Univ. of Chicago, 
Chicago, Illinois. 

Paper and column chromatographic determinations 
of a number of the urinary metabolites of the 
tryptophan-kynurenine pathway have been performed 
on patients with a variety of hematologic and 
hepatic disorders. ‘ These studies have. in part 
disclosed unique abnormalities in 2 disorders -- 
hypoplastic anemia and hepatolenticular degenera- 
tion. Two children with congenital hypoplastic 
anemia and 1 adult with idiopathic acquired 
aplastic anemia excreted 70. 90. and 79 mg. of 
kynurenine respectively (control y ®5 mg.) in 
24 hr. Liver disease secondary to transfusion 
hemosiderosis is tentatively excluded by finding 
near-normal metabolic profiles in patients with 
Cooley$ anemia and drug-induced aplastic anemia 
following extensive transfusion therapy. Certain 
patients with parenchymal liver disease demon- 
strated abnormally high excretion of a number of 
urinary metabolites; however, the excretion of 
kynurenine was under 30 mg. in all instances ex- 
cept Wilson$ disease, in which case 3 patients 
each excreted more than 40 mg. of kynurenine, ac- 
companied by excretion of unusually large amounts 
of hydroxy-kynurenine and other urinary tryptophan 
metabolites. Abnormal excretion of tryptophan 
metabolites in occasional asymptomatic relatives 
of patients with congenital hypoplastic anemia 
and Wilson's disease suggest these abnormalities 


may represent basic features of rather than ac- 
quired consequences of the diseases. 


O”PSERVATIONS ON THE SPONCE BINDING OF TRITONOTHY. 
RCNINE=I=171 IN STPUM, ML, Mitchel], A,B, Hardefi 
and M.E, O'Rourke* Radioisotope "nit and Nept. of 
Medicine, Lemiel Shattuck Hospital, Boston, Mass, 

In order to improve upon the existing labor- 
atory methocs employed in the assessment of 
thyroid function and premancyv, e procedure was 
devised which measured the binding of T.-I-131 
(triiodothyronine) in serum by a synthetic 
material. Polyurethane mixed with finely erevni 
erion excharnce resin resulted in 2 product 
physically indistinguishs*le from pla-tic sponce, 
Individual sponres, 1,2 cm, x 1.2 cm,, were 
placed in test tubes containine ? ml, tris- 
maleste buffer, pH 5.0, One ml, aliquots of 
serum centainine T,-T-131 were added to the 
tubes which were shaken fer one hour, an? then 
mensured for the total radiosctivit:. The 
spon~es, while in the tubes, were washed three 
times with distilled water, and the redioactivitv 
measured again, The radioactivity remainine on 
the sponge divided b: the initiel redioactivity 
indicated the frection of T,-I-131 bonnd bv the 
sponre, The number of subjiéct+s an? the results 
obtained from 125 duplicate determin-tions were 
2s follews: Sh controls (30,5%+ 2,9%)(S.".)3 
22 hyperth;rotd (hh,2%+ 6.0%); 1h hrpothrroid 
(25,384 9.6%); 11 prernancies (21,6%+ ?.6£); 
P<O,001 in all comparisons with the control. 
Thus, a technioue has been deserihed which 
measures distinct differences in the binding of 
Ta-I-131 by © resin-sponre in sera from normal 
subjects, preenant women ard v=tients with 
thyroid disease, 
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THE ACTION OF ESTRADIOL 17-B ON BONE CELL METABO- 
LISM IN VITRO. George Nichols, Jr., Nancy Nichols, 
Stein Schartum™ and Gilbert Vaes". Depts. of Bio- 
chemistry and Medicine, Harvard Medical School, 
Boston. 

The authors have reported that in vitro the 
metaphyses of estradiol-treated male mice show 
decreased lactate production in air, and in- 
creased glucose consumption under anaerobic con- 
ditions (Pasteur Effect). In the present experi- 
ments, estradiol was added to the incubation me- 
dium to determine whether these effects were due 
to direct action on bone cell metabolism, or were 
secondary to metabolic changes elsewhere. Slices 
of metaphyses from 6 week-old male mice were in- 
cubated in Ca-free Krebs Ringer bicarbonate- 
buffered medium (pH 7.4) containing 2 mg glucose/ 
ml, and equilibrated with air or No containing 5% 
C09. Lactate, citrate, Ca and PO), release and 
glucose and glycogen disappearance were measured 
chemically after 2 hours incubation at 38°. Es- 
tradiol 17-B (1 to 2 pGm/ml medium) was added to 
the experimental flasks. Aerobically, no differ- 
ences were found between normal and experimental 
bones. Anaerobically, normal bone cell lactate 
production increased 38%, with no change in glu- 
cose consumption. With hormone, lactate in- 
creased only 24% while glucose consumption in- 
creased 22%. Glycogen consumption and PO), re- 
lease increased anaerobically, but were not af- 
fected by hormone. Neither anaerobiasis or es- 
tradiol affected Ca release or citrate production, 
These data indicate that the Pasteur Effect seen 
in the bones of estrogen-treated animals is due 
to direct ection of the hormone on bone cell 
metabolism. 


AN ABNORMALITY IN THE PHOSPHOLIPID PATTERN OF 
WHOLE PLASMA AND OF A LIPOPROTEIN FRACTION IN THE 
NEPHROTIC SYNDROME. William H.R. Nye* and Chris- 
tine Waterhouse**, U. of Rochester, N.Y. 

Using quantitative silicic acid column and pe 
per chromatography, a marked abnormality in the 
phospholipid pattern of whole plasma has been ob- 
served in 6 cases of the nephrotic syndrome. 

This abnormality consists of a rise in the levels 
of lysolecithin (up to twice normal) and sphingo- 
myelin (up to almost twice normal) and a decrease 
in the level of lecithin (down to 4 normal). The 
plasma lipoproteins from two nephrotic patients 
demonstrating this abnormality were then sepa- 
trated by preparative ultracentrifugation into 3 
density classes: <1.019, 1.019-1.063, >1.063, and 
the phospholipids from each class determined. 

The major abnormality was found in the high den- 
sity Bclass (1.019-1.063) which showed an in- 
crease in total phospholipids and a distribution 
abnormality identical to that seen in the whole 
plasma. The low density@class (< 1.019) was 
normal, and theeclass (>1.063) was normal except 
for being decreased in amount. The finding of an 
increased and irregular&%-2 globulin peak on pa- 
per electrophoresis in these and other cases of 
the nephrotic syndrome has been partially ex- 
plained by an increase in binding of FFA to the 
lipoprotein. The above-demonstrated phospholipid 
abnormality in the high-density Glipoprotein 
might also contribute to the observed change in 
electrophoretic mobility by means of a change in 
the steric configuration of the protein moiety 

of the lipoprotein during synthesis. 


SPECIFIC PROCEDURE FOR DETERMINATION OF URINARY 
58-PREGNANE-3c,, 17a, 200-TRIOL AND A°-PREGNENE-36, 
a 


17a, 20a-TRIOL, 


Woiciech Nowaceynski*, Erich Koivt 
and Jacques Genest. Clinical Research Department, 


Hotel-Dieu Hospital, Montreal, 

During studies of adrenal function in human 
hypertension, Bongiovanni's procedure used for 
determination of pregnanetriol was found inaccu- 
rate. Pregnanetriol fraction eluted from alumi- 
num oxide by benzene-6% ethanol was contaminated 
in most instances by two substances present in 
varying amounts and interfering with measurement 
in concentrated sulfuric acid at 435 mu. One is 
a@ compound previously described by us as Compound 
III, the excretion of which is largely influenced 
by dietary potassium intake. The second was char- 
acterized by various means, including infrared 
spectrometry, as A>-pregnene-3, 17a, 20a-triol. 
The procedure proposed for accurate and specific 
determination of urinary pregnanetriol and A°- 
pregnenetriol involves successive chromatographic 
separation of the crude neutral extract residue, 
first on silica gel column, second, on ethylene 
glycol/toluene system where all three substances 
are well separated and, thirdly, on alumina co- 
lumn. Quantitation is done spectrophotometric- 
ally at 435 mw for pregnanetriol and at 406 mu 
for A°-pregnenetriol after development of color 
with concentrated sulfuric acid. Normal daily 
pregnanetriol excretion is 1233 micrograms (S.E. 
+ 217). In patients with essential and malign- 
ant hypertension it is 367 micrograms (S.E. + 93) 
and 220 (S.E. + 89), respectively. Recoveries 
of added pregnanetriol to 3 urine aliquots were 
90, 88 and 91%. 


A DELAYED DEPRESSION OF FOOD INTAKE INDUCED BY 
GLUCAGON, OCCURRING IN THE PRESENCE OF FASTING 
A-V GLUCOSE DIFFERENCES. S. B. Penick* and L. 
E. Hinkle, Jr.** New York Hospital-Cornell Medi- 
cal Center, N. Y. 

In 110 experiments with 8 healthy male volun- 
teers, glucose (100gm. sol. p.o. plus placebo 
i.m.), glucagon (1 to 2 mg. i.m. plus sweetened 
placebo sol. p.o.), and "control" (sweetened sol. 
p.o., plus placebo i.m.) were administered 4 hr. 
2 hrs, or 4 hrs. before a standard test meal in 
pleasant surroundings. Procedures were success- 
fully disguised, random, and double blind; test 
meals were tasteful and an excess of food was of- 
fered. Both glucose and glucagon produced a sig- 
nificant increase of glucose A-V difference (fin- 
ger capillaries to antecubital vein) at % hr. but 
food intake and hunger were no different from 
control values. 14 hrs. after glucagon in 26 of 
48 experiments, subjects reported symptoms rang- 
ing from slight anorexia to nausea. Symptoms 
were maximal at 2 hrs., continued 4 to 6 hrs.,and 
did not occur in glucose or control experiments 
(p¢.01). At 2 hrs., when all A-V differences had 
returned to fasting levels, glucagon reduced food 
intake in 7 of 9 experiments 38% below control 
values; at 4 hrs., it depressed intake in 11 of 
20 studies 35% below control values (p¢.01). Re- 
duction of food intake occurred with equal fre- 
quency whether or not anorexia occurred; con- 
versely, anorexia often failed to cause depres- 
sion of intake. The results suggest: (1) periph- 
eral glucose utilization does not control food 
intake; (2)glucagon may depress food intake by @ 
mechanism not involving CHO metabolism; (3)this de 
pression does not depend on awareness of anorexia. 
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EFFECTS OF EPINEPHRINE AND NOREPINEPHRINE ON 
RABBIT FETAL MOTILITY IN UTERO. C. Albert 
Phillips, Glenn T, Strand and Thomas H. Holmes. 
Department of Psychiatry, University of Washing- 
ton, Seattle, Washington. 


This study was undertaken to investigate what 
role epinephrine and norepinephrine play in the 
alteration of fetal motility in the conscious 
rabbit without interference from other drugs. 
siant New Zealand white rabbits were anesthe- 
tized with ether, and surgery allowed the place- 
ment of a balloon between the fetal membranes 
and the uterine wall. A tube from the balloon 
was passed out the cervix and vagina so as to 
allow recording of both fetal and uterine 
motility on an ink kymogreph. Following re- 
covery from the anesthesia, and egain in 2 hours, 
records were made before and following the intra- 
venous injection of 0.5, 1.0 and 2.0 mg./Kg. of 
epinephrine and norepinephrine. The results 
demonstrated no difference between the effects 
of norepinephrine and epinephrine nor between 
the doses used. The effect of the injection 
wes a decrease in fetal activity if preceding 
activity was high and an increase if it was low. 
In conclusion, epinephrine and norepinephrine 
alter rabbit fetal activity depending on the 
level of activity at the time the drug is 
administered. 






ATYPICAL PORPHOBILINOGEN IN ACUTE PORPHYRIA, 
Allan G. Redeker and Rex E. Sterling*, Depts. of 
Medicine and Biochemistry, University of South- 
ern California, Los Angeles, California. 

Although the Watson-Schwartz test for porpho- 
bilinogen (PBG) is usually clear cut in demon- 
strating the presence of PBG, we have encountered 
occasional false positive results. The Ehrlich's 
aldehyde complex of pure PBG (crystallized after 
the technique of Westall) is insoluble both in 
chloroform (W-S test) and in butanol. Virtually 
all of the false positive aldehydes we have en- 
countered have been completely butanol soluble. 
However, an atypical PBG with butanol soluble 
aldehyde has been observed (Schwartz, Watson). 
Recently a patient with acute porphyria was 
found to excrete a similar compound in addition 
to Westall PBG. The aldehyde was chloroform 
insoluble, but butanol soluble. A clear separa- 
tion of PBG and atypical PBG could be made by 
elution from an Al203 column with 3% and 33% 
acetic acid respectively. On heating this 
atypical fraction at pH 4.0, both uroporphyrin 
and a "Pseudouroporphyrin" were formed. The eo 
absorption band of the atypical aldehyde was 
maximum at 552 mu., identical with that of PBG, 
but resembled an urobilinogen in that no B band 
at 515-530 mu. was present. Unlike the urobilin- 
ogen group, the atypical PBG was not extracted 
from the urine by petroleum ether at pH 4.0. 

Paper chromatography (butanol:acetic acid:water) 
failed to separate the atypical from Westall 
PBG, but showed it to be distinct from an urobi- 


linogen, This evidence favors the existence of 
two forms of PBG. 
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STUDIES OF THE MECHANISM OF PARATHYROID ACTION ON 
BONE. Lawrence G. Raisz, William Y.W. Au,*& Jay 
Tepperman,*VA Hospital and Depts. of Med. and 
Pharm., State U. of N.Y., Syracuse, N.Y. 
Alterations in parathyroid activity in vivo 
determine the mineral equilibrium between surviv- 
ing bone and buffer in vitro. Weanling rats were 
prepared with parathyroid extract (PTE) or para- 
thyroidectomized (PTX) during the week prior to 
sacrifice. Thin fragments of freshly excised 
skull were incubated under 95% 02 and 5% CO2 in 
a bicarbonate buffer containing glucose and ca, 
To assess factors which might influence Ca mobil- 
zation the following measurements were obtained 
on the buffer at 8 hours: 


PTE CONTROL PIX 
Ca (mg.%) 5.14.2 3.54.1 2.8+.1 
Citrate" 1.24.1 1.04.1 1.14.1 
Lactate " 2541 20+2 18+1 
Cae (%) 5.64.2 5.34.3 3.94.1 


Cae represents the 8 hour exchangeable bone 
Ca, as per cent of total bone Ca. Heat inacti- 
vation of the bone inhibited Ca mobilization and 
lactate production but did not alter citrate or 
Cae. With fluoroacetate addition or during an- 
aerobic incubation buffer Ca differences among 
treatment groups persisted, although absolute 
values were lower. Neither the local action of 
the citrate ion nor changes in exchangeable bone 
surface appears to be responsible for the differ- 
ences in buffer calcium observed with differences 
in parathyroid function. These data suggest that 
the biochemical locus of parathyroid effect on 
bone-buffer equilibrium may be closely related 
to glycolysis. 


THE HYPOCHOLESTEREMIC EFFECT OF MER-29 
(TRIPARANOL) IN MAN. Arthur Ruskin and 
Belle Ruskint Dept. of Internal Medicine 
and Tissue Metab. Res. Lab. Galveston,Tex. 
MER-29 in a dosage of 250 mg daily low- 
ered serum cholesterol in the great major- 
ity of 30 patients for periods up to 7 
months. Cholesterol esters in general 
followed the trend of free cholesterol. 
Conventional liver function tests were un- 
affected throughout the period of study. 
These included cephalin flocculation, thy- 
mol turbidity, bromsulphthalein retention. 
Furthermore, the serum activities of var- 
ious enzymes originating in part in the 
liver: glutamic-oxaloacetic transaminase, 
glutamic-pyruvic transaminase, and lactic 
dehydrogenase were likewise unaffected. 
Failure of hypocholesteremic effect was 
correlated in some instances with pre- 
ceding liver damage. The "escape" phe- 
nomenon, with a rise of serum cholesterol 
to or toward normal was occasionally seen, 
and tripling the dose was effective in 
overcoming it in some cases. In contrast 
to some drugs (acetylsalicylic acid, 
chlorpromazine) and many regimens (low 
caloric, low fat) the hypocholesteremic 
effects of MER-29 were in general more 
sustained and free from side effects or 
evidences of liver damage. The probable 
interference with enzymes concerned with 
cholesterol synthesis by MERK-29 has the 
advantage of depleting not only the serum 


but the liver and other organs and tissues 
of cholesterol. 
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FURTHER COMPARISON OF MATERNAL AND FETAL PLASMA 
ESTROGEN LEVELS AT PARTURITION. Benjami 

and John R.K. 
Department of Medicine, Emory University School of 
Medicine, Atlanta, Georgia. 

Previous work has indicated that a significant 
difference exists between maternal peripheral vein 
and "cord" plasma estrogen levels at parturition, 
especially in the case of estriol. In order to 
study further the relation of these differences tc 
fetal estrogen metabolism and to estrogen transfe 
across the placenta, nearly simultaneous plasma 
samples were collected from brachial artery (or 
antecubital vein), uterine vein, umbilical artery 
and umbilical vein at cesarean section and at 
normal delivery. Concentrations of estrone, estra- 
diol-17pand estriol were estimated in each sample. 
Mean concentrations in peg/100 ml. plasma are as 
follows: (P values of less than 0.05 are taken to 
indicate a significant difference between means.) 
Brach.A. — v. ue. A. Umb.V. 

0,20 0,92 
Sstrediol-i7p 0.7h 2.58 0.09 0.0 
P 0,02 0,01 
Estriol 793 11.6 65.7 68.5 
P 0,09 0,10 
These findings are compatible with the views 
1) that the transport from the placental site of 
estrogens destined for maternal renal excretion 
depends more on a high rate of uterine blood flow 
than on large uterine A-V differences; 2) that a 
concentration gradient in terms total" estriol 
exists uniformly across the placenta; 3) that es- 
trone and estradiol-17pP formed by the placenta 
are rapidly converted to estriol by the fetus. 


Estrone 


FAILURE OF ANTITHYROID SUBSTANCE TO PREVENT 
HORMONE SYNTHESIS RY THE THYROID GLAND. J.A. 
Sanchez-Martin and M.L. Mitchell, Radioisotope 
Tnit and Department o icine, el 
Shattuck Hospital, Boston, Massachusetts, 

In order to ascertain the effect of TSH 
(thyrotropin) upon the thiourea-inhibited thyroid 
plend, the following studies were carried out: 
groups of control euinea pigs received 50 to 150 
mg, doses of thiourea three hours before the 
administration of tracer I-131, Approximately 
2h hours later, the thyroids were excised, the 
concentration of I-131 was determined and the 
glands were hydrolyzed, The identicsel series of 
steps were carried out in the experimental 
animals except that the latter had been pre- 
treated with a total of 6 units of TSH before 
the administration of thiourea and the I-131, 
The mean 2h-hour thyroidal RaI for the controls 
was 0,3%, while that of the TSH-treated groups 
was 2.5%, Paper chromatography of thyroid 
hydrolysates from the control animals showed 
the presence of iodide, mono- and diiodotyrosine, 
but an absence of thyroxine, However, chromato- 
grams of the thyroids from the TSH-treated 
guinea pigs revealed not only increased concen- 
trations of iodide, momo- and diiodotyrosine 
but contained thyroxine in quantities equal to 
or greater than that found in normal animals, 
These results have demonstrated the failure of 
antithyroid substance to prevent hormone 


synthesis by the thyroid gland in response to 
exogenous TSH, 


EFFECTS OF THE THYROID ON SULFATE UPTAKE BY CARTI- 
LAGE, William D. Salmon, Jr. and Patricia H. 
Bower.* V. A. Hospital and Dept. of Medicine, 
Vanderbilt School of Medicine, Nashville, Tenn. 

Although others have reported that thyrotropin 
and thyroxine increase sulfate uptake by carti- 
lage in hypophysectomized rats, these effects are 
slight compared to the action of growth hormone 
on this process. Since this effect of growth hor- 
mone is indirect, apparently mediated by a serum 
factor, the relationship of the thyroid to carti- 
lage sulfation has been studied further. Sulfate 
uptake during 24 hours’ incubation in a phospho- 
Saline medium, with and without 14 amino acids, 
was measured in costal, nasal, and xiphoid carti- 
lage. Cartilage from hypophysectomized rats 
treated with thyrotropin 0.1 mg. 48 hours before 
being killed incorporated 6-36% more sulfate than 
cartilage from control rats. Cartilage from 
hypophysectomized rats treated with growth hor- 
mone 0.1 mg. 24 hours before being killed incor- 
porated 56-189% more sulfate than cartilage from 
control rats. Treatment with thyrotropin 24 
hours before injection of growth hormone did not 
increase the response to the latter. The pattern 
of results was similar in media with and without 
amino acids. In phosphosaline, sulfate uptake by 
costal cartilage from hypophysectomized rats was 
unaffected by addition of L-thyroxine 0.1 pg./ml. 
However, in a medium containing amino acids, 
cartilage sulfate uptake decreased by 17-30% when 
thyroxine was added, These results indicate that 
stimulation of cartilage sulfate uptake by thyro- 
tropin in vivo is not mediated by a direct action 
of thyroxine on cartilage. 


LIPOLYSIS INDUCED BY AN ORALLY EFFECTIVE HEPARIN- 
OID, RIKER 560. Martin A. Seidell*, Emanuel 
Windsor* and Adolph Surtshin**. Riker Labs. 
Northridge, Calif. 

A new highly sulfated polysaccharide has been 
administered by mouth to 76 human subjects in 106 
trials. Single doses have ranged from 0.5 to 20.0 
Gm. When fed with a suitable adjuvant, Riker 560 
causes elevation of "plasma clearing factor" ac- 
tivity. "Clearing" and lipolysis have been demon- 
strated on lipoprotein substrates. The increase 
in enzyme concentration and duration of the in- 
crease are dose-dependent. Whole blood coagu- 
lation times are not prolonged. In preliminary 
trials, repeated oral doses of 1.5 Gm. have been 
well-tolerated. 
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TER EXCRETION IN ANTERIOR PITUITARY INSUFFI- 
Miles H. Sigler* and Milton E. Rubini; 





USA pical Research Med. Lab. & Department of 
Medi Univ. of Puerto Rico School of Medicine, 
Sen Jui 


normal water diuresis in anterior pitui- 
tary insufficiency (Sheehan's Syndrome) was re- 
evaluated to see if ADH release might be inap- 
propriately stimulated by reduced effectual ex- 
tracellular fluid as obtains in Addison's disease. 
diuresis, observed consistently, was 
rized by increased free water and solute 
Acute water loads administered at 
ce efficiently excreted, but all patients 
le to form dilute urine when strenuously 
oaded during the day. When isotonic or 
aypertonic saline was infused, urine became hypo- 
: cespite stable or rising plasma tonicity; 
e& free water clearance was independent of 
fluctuations in glomeruler filtration rate, and 
ofte eded increased solute excretion. Total 
body 1 (470) and extracelluler fluid (Na@?) 
were not reduced in the untreated patient. 
spansion of extracelluler fluid (2-3,3 
sat) by several days of isotonic saline 
losding did not correct the impaired water diu- 
resis. The data suggest tnat diurnal varistion 
1 or hormonal determinants, ratuer tran 
dependent ADI mechanisr, underlies ta 
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INTRAVENOUS RADIOACTIVE FAT TOLERANCE TESTS IN 
THE STUDY OF LIPID METABOLISM. David M. 

Sklaroff* and Donald Berkowitz. Albert Einstein 
Med. Center, and Hahnemann Med. Col., Phila., Pa. 


Previous studies with oral radioactive fat tolerance 
tests have demonstrated characteristic patterns in normal 
patients as well as marked alterations in various disease 
states notably coronary artery disease, hypercholesterol- 
emia, diabetes and obesity. The availability of a stable 
emulsion suitable for intravenous administration has now 
made it possible to use this newer technic in a similar 
group of subjects. 

a mls. of an emulsion containing 10 microcuries of 
|'~"'-labeled triolein were injected slowly. Blood 
samples were removed from the opposite arm through an 
indwelling needle at frequent intervals over the next 24 
hour period. The radioactivity in the whole blood and 

in a tri-chloracetic acid precipitated fraction was deter- 
mined in each sample. 

The disappearance curves in normal subjects showed a 
rapid decrease of the blood radioactivity over the first 
% minutes with a progressively slower rate during the 
subsequent periods. Over 85% of the administered fat 
hed already left the blood by this time. In patients with 
various lipid metabolic disorders, notably hyperlipemia 
and hypothyroidism a slower rate of descent was apparent. 
No toxic effects of the tagged emulsion were noted in 
any case. Abnormal oral radioactive fat tolerance tests 
were usually associated with an abnormal intravenous 
response, although certain dissociations were noted. The 
roles of absorption vs. metabolic factors are analyzed. 
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A NEW ROLE OF GLUCAGON AND EPINEPHRINE IN PRO- 
DUCING THEIR COUNTER-REGULATORY RESPONSE TO HYPO- 
GLYCEMIA. Walter Skinner* and Leonard L. Madison. 
Dept. of Int. Med., Univ. of Texas Southwestern 
Medical Schoo!, Dallas, Texas. 

Glucagon and epinephrine produce hyperglycemia 
by increasing hepatic glucose output (HGO) via 
accelerated glycogenolysis. Insulin on the other 
hand reduces blood glucose both by decreasing HGO 
and by increasing peripheral glucose utilization. 
Before producing its hepatic action, insulin must 
first bind to hepatic cells. The effects of 
epinephrine and glucagon on hepatic binding of in- 
sulin during a single transhepatic circulation 
were studied in 60 rats. Immediately after intra- 
portal administration of | yg of glucagon or 5 Hg 
of epinephrine, @ non-tracer dose (0.05 u) of I'-!- 
labeled insulin was injected intraportally. Ten 
seconds later, the rats were sacrificed and the 
livers perfused with 50 ml. of Ringer's solution, 
insulin 1!3! pound to liver was measured in a deep 
well counter. Glucagon produced a 51% decrease 
and epinephrine a 61% decrease in hepatic insulin 
binding compared to controls. These data indicate 
that in addition to directly stimulating glyco- 
genolysis, epinephrine and glucagon increase HGO 
by markedly inhibiting hepatic insulin binding, 
thereby preventing the usual decrease in HGO pro- 
duced by insulin. This unbound insulin is 
shunted to the peripheral tissues where the anti- 
cipated increase in peripheral glucose utiliza- 
tion is blocked by epinephrine as shown by Ingle 
and others. 









DIFTU. EFFECT OF THYKCIN ON THY?.CID FUNCTION, 

D, Vard Slingerland*(intr, by Belton Hurrows**), 
tadioisotope and Medical Services, Boston V. A, 
Hospital, Boston, Mass. 

Thyroid substance may have a direct effect on 
the thyroid gland as well as on the r-lease of 
thyrotropin fror the pituitary. The acdition of 
thyroid (0,24) to propylthiouracil (0.01%-0.1%) 
treated animals reduced racioactive uptake more 
than equivelent amounts of iodide (40pg/10g) , 
without significant ghange in the gland iodine 
(6.9ug) or serum PBI*21, The serum PBI127 vas 
doubled, In certain instances, the ratio I-/total 
organic iodine diminished significantly, In one 
experiment (cut of two), when hypophysectomized 
rats (fed propylthiouracil(0.1%) and given thyro- 
tropin lu/day) received thyroid (0.2%), radioic- 
dine uptake was lower (15%) than with an eauiva- 
lent amount of icdide (45%). Gland icdine con- 
tent (2.5uc), serum FBI/7! ané the ratio of radio- 
iodide/total organic raciciodine were unchanged. 
In only cne of three experiments did thyroid- 
treated hypophysectomized rats (not fed rropyl- 
thiouracil) have radioiodine uptakes lower than 
rats fed equivalent amounts of iodide. These 
results suggest that thyroid directly suppressed 
both uptake and release of iodine by the gland, 
an effect more clearly manifest when rats were 
fed propylthiouracil, Thyroid may also have 
augmented the formation of organic iodine com- 
pounds from icdide in the presence of propyl- 
thiouracil. 
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RESIN UPTAKE OF TRIIODOTHYRONINE AS A TEST OF 
THYROID FUNCTION. Kenneth Sterling and Milton 
Tabachnick*, Dept. of Internal Medicine, New 
York State Psychiatric Institute, and Dept. of 
Psychiatry, Columbia University College of 
Physicians and Surgeons, New York 

A simple, reproducible, in vitro test of 
thyroid function was developed after experience 
with previous methods employing erythrocytes 
and various resins to bind tracer thyroxine 
analogues added to serum. In the procedure 
selected, IRA-400, formate cycle, was employed. 
One al, gf serum which had been equilibrated 
with I+) -triiodothyronine for 20-40 minutes 
was added to 1 ml. of resin in a calibrated 
tube. The mixture was shaken for 90 minutes 
and assayed in a well counter. Operations 
prior tc this initial count were carried out at 
5-8°c, After three water washings the resin 
was recounted to determine the resin uptake. 
The findings (mean + standard deviation) were: 


Hypothyroid 28.0 + 3.6 
Buthyroid 35-0 + 1.2 
Thyrotoxic, untreated 52.2 + 7.7 


The overlap between categories was judged less 
than in other in vitro methods. In pregnancy, 
the values were depressed to the hypothyroid 
level or lower. Organic iodine contamination 
did not interfere with the test. 


THE METABOLIC RESPONSE OF RAT ADIPOSE 
TISSUE TO DBI. Robert E. Tranquada*, and 
Paul M. Beigelman. Department of Medicine, 
University of Southern California, School of 
Medicine, Los Angeles, California. 

Rat epididymal adipose tissue was incubated 
in vitro in Krebs-Ringer-HCO3 buffer under 
95% O2 and 5% CO? for 105 min. with DBI in 
concentrations of 1, 5,10, 25,50 and 100 pg/ml, 
with and without 100 pU/ml insulin. Glucose up- 
take (GU) and lactate production (LP) were 
determined. DBI at 5 pg/ml, without insulin, 
stimulated GU above control values without an 
increase in LP. An identical effect was noted 
at this concentration of DBI when insulin was 
added. At concentrations of 25,50 and 100 y»g/ 
ml, in the absence of insulin, LP was stimu- 
lated. In the presence of insulin, 25,50 and 100 
ng/ml DBI increased both GU and LP above the 
control values and the increase in LP (pmols/ 
Gm fat) was twice the increase in GU (pmols / 
Gm fat). The possibility of 2 separate modes 
of action of DBI on this tissue is suggested, one 
observed at low concentrations (5 mg/ml) acting 
independently of insulin, and another, at higher 
concentrations, influenced by insulin and 
characterized by increased LP as might occur 
with a Pasteur effect. 


STUDY OF THE ROLE OF THE PENTOSE PHOSPHATE PATH- 
WAY IN RED CELL METABOLISM. Arieh Szeinberg* ang 
Paul A. Marks. Dept. of Medicine, Columbia Univ, 
Coll. of Phys. and Surgs., New York City, N.Y. 
Glucose-6-phosphate dehydrogenase deficiency 
(G-6-PD), either genetically determined or in 
aged RBC, is associated with increased suscepti- 
bility of the RBC to hemolysis. This study 
demonstrates that normal body constituents, in- 
cluding cysteine and ascorbic acid, and certain 
drugs which cause hemolysis in G-6-PD deficient 
subjects, influence the relative rate of glucose 
metabolism by the alternative pathways. Thus, in 
normal RBC, the rate of 1-Cl4-glucose oxidation 
to Cl405, but not the rate of lactic acid produc- 
tion, is stimulated 4 to 10 fold by ascorbic acid, 
cysteine, acetylphenylhydrazine (APH), sj and 8B 
naphthol and nitrofurantoin at 1073M. Hereditary 
G-6-PD deficient RBC do not show comparable in- 
creases in PPP activity in the presence of 
cysteine or APH. These agents are known to inter- 
fere with the maintenance of reduced glutathione 
in G-6-PD deficient RBC. Their effect on glucose 
oxidation probably reflects an increased TPNH 
requirement. Under such conditions, the limited 
capacity of G-6-PD deficient RBC to generate TPNH 
may lead to their ultimate destruction. Thus, 
this study suggests that glucose oxidation by PPP 
has a role in maintaining human RBC integrity. 


ESTIMATION OF THE BODY SURFACE AREA OF EXTREMELY 
OBESE HUMAN SUBJECTS. Garrett R. Tucker* and 
James K. Alexander. Dept. of Medicine, Baylor 
University College of Medicine, Houston, Texas. 

The body surface areas of 1 normal and 4 ex- 
tremely obese human subjects have been estimated 
by 3 methods: (a) direct measurement by a method 
similar to that which Du Bois described; (b) cal- 
culation from the Du Bois height-weight fornula; 
and (c) calculation from the Du Bois linear for- 
mula. The values for the total body surface area 
of the obese subjects calculated from the height- 
weight formula varied up to 11% below those that 
were directly measured. The values for the total 
body surface area obtained with the linear for- 
mula ranged between 13 and 20% above the direct 
measurements, this being almost entirely due to 
discrepancies in the trunk and in the thigh es- 
timations. It has been concluded that estima- 
tion of the body surface area of extremely obese 
subjects by the Du Bois height-weight formula is 
satisfactory when considered in relation to the 
accuracy of the physiologic measurements with 
which it is generally used. Because of the un- 
usual body form the Du Bois linear formula has 
been found unsatisfactory for this group. 
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SERUM FATTY ACIDS (SFA) AND VASCULAR 
COMPLICATIONS IN DIABETES MELLITUS. 
Naip Tuna, Simon Fankhauser*, Frederick C. 
Goetz and Mary Louden*, Dept. of Medicine, 
University of Minnesota, Minneapolis. 

In order to investigate the relationship between 
SFA and vascular complications in diabetes 
mellitus the SFA of 8 "normals" and 20 patients 
with diabetes mellitus ( D) of comparable age 
and sex were determined by gas-liquid chroma- 
tography. The diabetes group was divided into4 
subgroups according to major clinical mani- 
festations: I - D with no complications; II - D 
with retinopathy; III - D with peripheral vascu- 
lar disease; IV - D with nephropathy. The 
following SFA differed significantly in patients 
with diabetes as compared with normal controls: 
Cig branched, C29 with double bonds and 
arachidonic were decreased in the diabetes 
group as a whole and in groups I, II and IV. 
Palmitoleic was decreased in I and linolenic in 
IV only. Oleic was increased and linoleic/oldc 
decreased in all 4 groups. The longer chain 
highly unsaturated SFA appeared increased in 
patients with diabetes, but this finding was not 
consistent. 

It is concluded that these changes are most 
likely due to metabolic differences between 
normals and diabetics and may bear a signifi- 
cant relation to the development of diabetic 
vascular complications. 


SXCRETTON OF 17-HYLROXYCORTICOSTEROIDS IN WOMEN 
WITH ELSV/TED URTNARY 17-KCTOSTEROIDS. Eleanor 2. 
Wallace’, Leland S. Villadolid and Anne ©, Carter 
ept. of Medicine, ovate University of Nile, 
Downstate Medical Center, Brooklyn, N.Y. 
Twenty-five women with various combinations of 
menstrual irregularities, hirsutism, obesity and 
eene were found to have elevated levels-of 
urinary 17-ketcsteroids (17-KS) and normal levels 
of Porter-Silber chromogens (P-S) in urine and 
plasma. Urinary 17-hydroxycorticosteroids were 
also measured as 17-ketogenic steroids (17-KGS, 
Norymberski et al) and as total 17-hydroxycortico- 
steroids (17-CHCS, Appleby et al). Seven patients 
(Group I) had orly elevated 17-KS, eleven patients 
(Sroup II) had elevated tctal 17-CHCS as well and 
seven patients (Group III) had increased ex- 
cretion of 17-KS, 17-KGS and total 17-OHCS. Ad- 
ninistration of 9e€luorohydrocortisone suppressed 
elevated steroid levels in all groups (15 
patients tested). A clinical classification 
could not be made on the basis of urinary 17-OHCS. 
The findings of elevated total 17-OHCS and normal 
17-KGS suggests increased excretion of 2l-desoxy- 
17,20-ketols in Group II patients. Patients with 
Sushing's syndrome cannot be differentiated from 
patients in Groups II and III sclely by measure- 
ment of urinary 17-KGS and total 17-OHCS. 
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INTERACTIONS BETWEEN CORTISONE AND OVARIAN HOR- 
MONES ON THE UTERUS OF THE RABBIT. Gilbert Vaes 
(intr. by George Nichols, Jr.). Medical Research 
Lab., University of Louvain, Louvain, Belgium. 

In order to elucidate the eventual relation- 
ships of adrenal and of ovarian hormones at the 
uterine level, 229 spayed female rabbits were 
treated with various combinations of ACTH, corti- 
sone, 9X fluorohydrocortisone (FHC), estradiol 
and progesterone. The uterine growth (wet and 
dry weights) caused by estradiol is not influ- 
enced by cortisone or ACTH, but cortisone and 
FHC (but not ACTH) strongly inhibit the growth 
caused by progesterone. This inhibition is seen 
also in rabbits treated with both cortisone and 
ACTH: cortisone therefore does not seem to work 
via a corticoadrenal relay. The lack of effect 
of ACTH could be related to the lack of 17-hy- 
droxycorticoids in the peripheral blood of our 
ACTH stimulated rabbits. Cortisone (but not 
ACTH) increases the total uterine glycogen con- 
tent (biochemical evaluation). This increase is 
more important in the estradiol treated animals 
and can be detected histochemically after 6 days 
of cortisone at both the endometrial (perivascu- 
lar conjunctival sheets, arteriolar muscular 
layer) and myometrial level; after 13 days of 
cortisone the more moderate but still significant 
increase noted by using biochemical methods is no 
longer detectable with histochemical methods. 
Cortisone and ACTH do not influence the deposit 
of lipids in the endometrium (histochemical 
evaluation). These facts point out that these 
adrenal hormones are able to modify the periph- 
eral uterine actions of estradiol and progester- 
one. 


CORRELATION OF THE CUTANEOUS REAC- 
TION OF FURFURYL NICOTINIC ACID OINT- 
MENT WITH BLOOD GLUCOSE IN DIABETIC 
PATIENTS. Charles Weller** and Morton 
Linder* Diabetic Clinic and Division of Int. 
Med., Grasslands Hospital, Valhalla, N. Y. 

It has been reported that the erythema (pos. 
or typical reaction) produced by a rubefacient 
ointment containing furfuryl nicotinic acid was 
inhibited, (neg. or atypical reaction), in dia- 
betics who were under poor control, while typi- 
cal erythema occurred in diabetics whose blood 
sugars were at lower levels. This study was 
undertaken to correlate this cutaneous reaction 
with blood sugar levels in normal and diabetic 
patients. Both 5% furfuryl nicotinic acid and 
placebo ointments were applied to the forearm 
for 30 minutes. Blood glucose levels were de- 
termined in 80 diabetic patients and 30 normal 
controls and correlated with their cutaneous re- 
actions. 70% of those studied showed a pos. 
reaction at blood glucose levels of 170 mgs. % or 
less, and a neg. reaction when the blood glucose 
levels were 180 mgs.% or higher. The deter- 
mination of this cutaneous reaction was not pos- 
sible in Negro patients. Aspirin appeared to 
inhibit the reaction in some patients, but sys- 
temic corticosteroids apparently did not in- 
fluence it. This coincides with the known oppo- 
site effects of these two compounds on carbo- 
hydrate metabolism. The mechanisms involved 
in this cutaneous reaction are unknown at the 
present time, but may prove to be helpful in as- 
saying the degree of control in the diabetic pa- 
tient. 
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EFFECT OF SYMPATHETIC BLOCKADE ON CHANGES IN LIP- 
ID METABOLISM FOLLOWING HYPOGLYCEMIA. Emile E. 
Werk, Jr.,Stanley Garber* and Leon J.Sholiton*. VA 
Hospital and Cincinnati Coll.Med.,Cincinnati,Ohio 
Hypoglycemia induces epinephrine (E) release 
and subsequently a rise in circulating ketones 
and free fatty acids (FFA). This study was to 
determine if blockade of E secretion would alter 
these changes in lipid metabolism and/or adreno- 
cortical response following acute hypoglycemia. 
Hexamethonium (Cg) 300 mg. in divided doses over 
4 hours and insulin (0.1 w/Kg.) after the initial 
dose of Ce were given IV to 7 subjects. A con- 
trol group received saline instead of Cg. Blood 
samples were drawn at intervals for glucose, ke- 
tone, FFA, and 17-hydroxycorticosteroid (17-OHCS) 
concentration. The blood glucose nadir (30 min.) 
was similar between both groups (29 and 30 mg.%) 


but glucose recovery curve of the Cg group was 
somewhat lower. There was a slight lag in rise 
of ketone and FFA levels in C6 subjects (1-2 hrs) 
attributable to an accentuated depression shortly 
after Cg. Subsequent rates of increase of ke- 
tones and FFA were comparable in both groups. At 
4 hours levels were significantly elevated above 
initial values; (mean increments uM/L blood ke- 
tones +283, plasma FFA +414, Co; +388 and +546, 
control). Both groups manifested a similar 1 
hour rise in plasma 17-OHCS. Drop in systolic 
B.P. and lack of sweating during hypoglycemia in- 
dicated E inhibition in Cg subjects. It is con- 
cluded (1) the rise in concentration of circulat- 
ing ketones and FFA following hypoglycemia in 
man is independent of E and (2) adrenal cortical 


response to hypoglycemia is uninfluenced by 
ganglionic blockade. 
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CANCER CHEMOTHERAPY WITH CYCLOPHOSPHAMIDE, 
Victor Coronho* and Louis K. Alpert**, George 
Washington University School of Medicine, 
Washington, D. C. 

Observations in Germany and U. S. have sug- 
gested that cyclophosphamide may have signifi- 
cant antitumor activity. Our observations to 
date include 44 patients, treated with daily 
i.v. doses of 2-16 mg./Kg. followed by inter- 
mittent i.v. or daily oral therapy. Total dosage 
ranged from 1400-15,300 mg. per patient, average 
3900 mg. Toxic effects included nausea, vomit- 
ing, leucopenia, anemia, alopecia, and dysuria. 
Objective remissions may be summarized as fol- 
lows: Hodgkins disease, 5 of 6; lymphosarcoma, 

4 of 7; chronic myeloid leukemia, 1 of 1; reti- 
culum cell sarcoma, 1 of 2; multiple myeloma 
(globulin reversal), 3 of 5; carcinoma of lung, 
2 of 5; cervix, 1 of 3; oropharynx and larynx, 

0 of 9; parotid, 1 of 1; adrenal, 0 of 1; ovary, 
l of 1; fallopian tube, 0 of 1; esophagus, 0 of 
l. The spectrum of activity of this compound 
appears *. be similar to that of nitrogen mus- 
tard, with some advantages in techniques of ad- 
ministration. 


WRIGHT'S STAINED TOUCH PREPARATIONS COMPARED TO 
FROZEN SECTIONS IN THE DIAGNOSIS OF SURGICAL 
MALIGNANCIES, Jorge Franco. Dept. of Pathology, 
O'Connor Hospital, San Jose, California. 

This report refers to the application of cyto- 
logical techniques to the study of surgical spec- 
imens. Through trial and error a satisfactory 
method was found to be as follows: A large drop 
of AB+ human serum is placed on a horizontal 
slide and a small fragment of the specimen is 
"washed" in the serum until this becomes cloudy; 
the slide is then held in a vertical position to 
allow the serum to extend by gravity action over 
the slide, which is then air dried and covered 
with Wright's and Buffer solution for a period of 
6 minutes, washed with tap water and blot dried. 
A diagnosis of malignancy was established by the 
usual cytological criteria. No false positives 
occurred in a number of benign conditions. The 
107 malignancies included 34 Ca of breast, 13 
secondary and 4 primary lymph node lesions, and 
53 other neoplasms. The smears were non-diagnos- 
tic in two cases in which frozen and paraffin 
sections were suggestive of lymphoma. In 1 case 
of bronchogenic Ca, metastatic to lymph node, the 
smears were interpreted as consistent with lympho 
sarcoma. The smears established the diagnosis in 
1 case each of congenital lymphangiosarcoma, med- 
ullary breast Ca, pancreas Ca, and thyroid Ca, is 
which the frozen section was not diagnostic. The 
method is easily reproducible and complements, 
and on occasion increases, the accuracy of frozep 
section diagnosis of surgical malignancies. 
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PALLIATIVE BENEFITS FROM 5-FLUOROURACIL (SFU) IN 
CONSECUTIVE PATIENTS WITH EXTENSIVE DISSEMINATED 
CARCINOMATOSIS. Arnoldus Goudsmit and Curtis J. 
Fisher, Youngstown Hosp. Assn., Youngstown, Ohio. 

Six patients with disseminated but not terminal] 
carcinoma (CA)--3 adenocarcinoma of the colon, 1 
of the breast, 1 transitional cell CA of the urin- 
ary bladder, 1 bronchiolar CA--were treated with 
5FU, 15 mg/Kg for 5 days and %& that dose on alter- 
nate days for a maximum of 105 mg/Kg/course of 
treatment. Therapy was discontinued whenever in- 
dicated by signs of toxicity. Therapy was re- 
peated at 30-40 day intervals. Thirty therapeu- 
tic periods have been administered, ranging from 
2 to 7 per patient. Toxic reactions required hos- 
pitalization 3 times (two cases of granulocyto- 
penia with infection, one with diabetes mellitus). 
These pts. tolerated later therapy well. Mean 
duration of observation since start of SFU treat- 
ment is 5 months (range = 2% to 8 mos.). Results: 
1) By subjective and by objective criteria, 4 of 
the 6 pts. are either improved or unchanged. 2) 
All pts. have remained without significant change 
in activities (occupational, domestic). 3) Com- 
paring body weights at end of first and onset of 
last therapy period, mean wgt. loss was 1 lb. in 
5 months (range = +11 to -13 lbs.). 4) Consider- 
ing that all pts. had begun a downhill clinical 
course and would have been destined for a contin- 
vation thereof, their essential maintenance of 
status as a group over nearly 6 months under 
treatment with SFU becomes impressive even with- 
out recourse to statistical analysis. 






EFFECT OF METHOTREXATE UN HORMONE-INDUCED HYPER- 
CALCSIIA, H.B. Nevinny, M.M, Dederick and T.C, 
Hall (introduced by Tt, Chalmers*™*), Dept. of 
Nedicine, Lemuel Shattuck Hospital and Harvard 
Medical School, Boston, Massachusetts, 

The observation by Hertz et al.that folic acid 
deficiency and Methotrexate (MTX) block the peri- 
pheral action of sex hormones on the immature rat, 
chicken and monkey genital tract suggested that 
KIX might prevent the hypercalcemia induced by 
sex hormones in women with bone metastases due to 
breast cancer.Five patients with advanced osseous 
metastases and hypercalcemia induced by estrogen 
or androgen were studied, @strogen activity as ev- 
idenced by urinary FSH levels, vaginal smears and 
electropotentiometry,plus serum and urine calcium 
levels were assessed before,during and after ther 
apy. MTX was given in oral doses of 2.5 mg. per 
day, and marrow depression, reflected in the WBC, 
was used as an index “of MTX effect. When leuko- 
penia of below 000 became apparent, the hormone 
was added as Stilbestrol or Methyl testosterone, 
given in oral daily doses of 15 mg. and 100 mg. 
respectively, During MTX-induced leukopenia the 
addition of estrogen or androgen did not precipi- 
tate hypercalcemia, When MTX was stopped and hor- 
mone continued, the WBC rose, as did the serum 
calcium, which rose to between 13 and 18.6 mgZ. 
The estrogen effect on the vaginal smear and eleo- 
tropotential and on the urinary FSH levels was 
not inhibited by MTX. Since some patients with 
hormone-induced hypercalcemia eventually have a 
remission in their tumor growth if hormone is 
continued the use of MTX may have therapeutic pro- 
mise, Its mode of action is at present unknown, 
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EFFECT OF URACIL~MUSTARD IN LEUKEMIA AND LYMPHOMA. 
Bs Je Kennedy and Athanasios Theologides*. Univ. 
of Minn. Medical Center, Minneapolis, Minn. 

A new oral alkylating agent, 5-bis-(2-Chloro- 
ethyl)-amino uracil or "uracil mustard" has been 
evaluated in the treatment of patients with chron- 
ic lymphatic leukemia or lymphoma. To date, 15 
patients with chronic lymphatic leukemia, 18 pat- 
ients with lymphomas, and 2 patients with cancer 
have been treated with this agent. An average 
dose of 10 mg daily for three days was administ— 
ered. Anorexia, and only rarely nausea or vomit— 
ing, occurred during the days of administration. 
Of those patients evaluated at this time, 11 pat— 
ients with lymphomas and 9 patients with chronic 
lymphatic leukemia have demonstrated objective 
improvement of the disease. Those patients in 
whom no previous radiation therapy or chemotherapy 
had been administered had objective regressions 
of greater degree and longer duration than those 
patients proven refractory to other chemotherapeu- 
tic agents or irradiation. The onset of improven- 
ent is slower than with intravenous nitrogen ms- 
tard. There was a decrease in fever, shrinkage 
of enlarged lymph nodes and spleen, disappearance 
of pruritis, and decrease to normal of elevated 
white blood counts. Severe leucopenia was not en- 
countered. Mild thrombocytopenia occurred the 
fourth week after therapy. 

Uracil mustard is an oral alkylating agent 
that is effective in lymphoma and chronic lymph- 
atic leukemia. The oral route of administration 
has less immediate side effects and therapy is 
easier than with intravenous nitrogen mustard. 


SERUM PROTEIN CHANGES IN RATS FOLLOWING TRANS- 


PLANTATION OF MOUSE MYELOMA. Giovanni Raccuglia, 
Eugene P. Frenkel, & Donald R. Korst. Simpson 


Memorial Institute, University of Michigan and 
Veterans Administration Hospital, Ann Arbor, 
Michiaan. 

In this work heterologous transplantation of 
mouse myeloma in rats was attempted. Thirty- 
three rats received a single intraperitoneal in- 
jection of mouse spleen homogenate within 24 
hours from birth while 22 rats received only 
Saline. The survival of the spleen-inoculated 
animals was 100% and no "runt disease” was ob- 
served. Baseline serum electrophoretic patterns 
were obtained in all the animals. These demon- 
strated no differences between the rats inocu- 
lated with saline and the rats inoculated with 
mouse spleen. Subsequently, both groups of ani- 
mals were inoculated subcutaneously with mouse 
myeloma cells at 45-50 days of age. Serum elec- 
trophoretic patterns were obtained again 30 days 
post-transplantation. Eleven (33.3%) of the con- 
ditioned rats showed sharp y -globulin peaks 
representing from 42.5 to 70.2% of the total pro- 
teins. None of the inoculated controls presented 
comparable changes of the y -globulin, but broad 
elevations of the a and B fractions were noticed 
in 12 animals (54.5%). From follow-up studies, 
it is concluded that the observed alterations 
represent the product of the mouse myeloma cells 
surviving in the heterologous environment while 
the changes of the nonconditioned animals repre- 
sent that of host reaction to foreign tissue. 
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ABNORMAL PATTERNS OF SERUM LACTIC DEHYDROGENASE 
FRACTIONATION IN PATIENTS WITH MALIGNANCY. Henry 
. . t* 
t Medical Svc., ¥V A Hospital and 
Dept. of Internal Med., Univ. of Mich., ann arbor. 
To test the hypothesis that patients with can 
cer may have increased amounts of specific frac- 
tions of lactic dehydrogenase (LDH) circulating 
in their blood, fasting sera from such patients 
have been subjected to contimous flow curtain 
electrophoresis in a modification of the method of 
Hill. The 32 fractions collected were analyzed 
for protein by the Weichselbaum technique and for 
LIB activity by a modification of the method of 
Wacker. The patterns of distribution of enzyme 
activity have been compared with that found in 
normal individuals. The latter show 30% of total 
LDH activity associated with serum albumin, 40% 


with the alphe-globulins and 20% with bete-globtu- 
lin. The remaining 10% is distributed over 2 or 
3 additional fractions associated with (or trail- 
ing) the gamme-globulin. 

Total serum LDH activity in patients with can 
cer is not necessarily related to the extent of 
the disease. Patients with normal or near-norma) 
values may demonstrate abnormal fractionation 
Patterns. Patients with bronchogenic carcinoma 
and 1 patient with lymphosarcoma have shown rele- 
tive and absolute increases in the fraction asso- 
ciated with the alpha-globulins. One patient with 
acute gramlocytic leukemia had greatly increased 
activity associated with gamma-globulin. Patients 
with plamocytic myeloma have shown activity 
associated with the peak of myeloma protein. 

Conclusion: Patients with cancer may manifest 
abnormal patterns of serum LDH fractionation. 
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RELATION OF PULMONARY VENTILATION TO CO PARTIAL 
PRESSURE AND HYDROGEN ION CONCENTRATION IN MIXED 
VENOUS AND ARTERIAL BLOOD. B,W,Armstrong, H.H, 
Hurt*, R.Blide* and J.Workman*, Cardio-Pulmonary 
Lab., Dept. of Surgery, U.of Md.School of Med., 
Baltimore, Md. 

This is a preliminary report of efforts to 
evaluate the possibility that exercise hyperpnea 
may be related to mixed venous blood C02 Pressure 
(P¥coo2) or Rydrogen Ion Concentration (H*S). 

During voluntary muscular exercise in humans 
or electrically induced exercise in dogs, P¥coo 
and H*? are nearly linearly related to O2 con- 
sumption (Yoo). Arterial H* shows a similar 
increase while the Pacoa remains essentially 
constant. 

These effects of muscular exercise have been 
simulated in dogs and hyperventilation produced 
with injections of 1.0 M. lactic acid or NaHCO3 
and 5% COp inhalation. The patterns of ventila- 
tory response, in terms of Hta, HG, Pacoo and 
Pvcos, suggest a simple yet generally valid re- 
lation between ¥ and Pycoo - Bra. 

To quantitate this concept in normal men, data 
from the Harvard Fatigue Laboratory (J. Physiol. 
66:9,1928; 69:18,1930)have been analyzed and the 
following relations developed: 

V = 1.1, Hta + 2.3 Pycog - 140. SE: 10.0 L/min. 

r:V°**H a * Pycoo = 0.92; P: < 0.001. 

Values reported, or obtained, in diabetic aci- 
dosis, shock, COa inhalation, Diamox, NH4CL and 
NaHCO3 administration have been substituted in 
the formula; "predicted" 9 agrees very well with 
actual V. The formula also "predicts" the V of 


exercising subjects reported by Mitchell et al 
(J.Clin, Invest. 37: 1693, 1958). 


EFFECTS OF WEIGHT ON THE CARDIOPULMONARY RESPONSE 
TO EXERCISE. J. H. Auchincloss, Jr., J. Sipple* 
and R. Gilbert. Dept. of Medicine, State Univ. 
of New York Upstate Medical Center and V. A. Hosp- 
ital, Syracuse, N. Y. 

A defective ventilatory response to 5% C02 has 
been demonstrated in some obese but otherwise 
normal individuals. In the present study 30 sub- 
jects, weighing from 86 to 340 lbs., were exer- 
cised for 10 min. at 1.7 mph on a treadmill set at 
a 10% grade. Minute ventilation (Vg), heart rate, 
alveolar (end tidal sampling) and expired C0? and 
N2 concentrations were recorded continuously and 
RQ, oxygen consumption, CO? production (Vcg9) and 
alveolar gas tensions computed. Lowest RQ ame 
sidered to be an index of hypoventilation) occur- 
red in the first 2 minutes of exercise and was 
significantly lower in the obese subjects as a 
group. V, and Vco2 were proportional to weight 
and there was progressive encroachment of Vg on 
the MVC with increasing weight. The Vg required 
to maintain any given alveolar CO? tension was 
directly dependent on Vog,. Certain subjects 
previously shown to have a diminished ventilatory 
response to 5% C02 also showed a diminished ven- 
tilatory response to exercise. The results indi- 
cate that during exercise obesity places increaged 
demands on ventilation. Hypoventilation may occu 
in obesity during unsteady states of exercise in 
the absence of resting CO? retention. 
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VENTILATORY MECHANICS DURING INTERMITTENT POSI- 
TIVE PRESSURE BREATHING. Stephen M. Ayres*, 
Robert L. Kozam* and Daniel S. Lukas. Dept. of 
Medicine, New York Hospital-Cornell Medical Cen- 
ter, New York. 

Despite widespread use of intermittent positive 
pressure breathing (IPPB) information concerning 
its effects on ventilatory mechanics is scant. 
These were investigated in 5 normal subjects, 4 
with intrapulmonary obstructive disease and 3 
with pulmonary fibrosis utilizing an IPPB appara- 
tus, in which frequency, flow rate and pressure 
could be adjusted independently. At similar fre- 
quencies and tidal volumes, lung compliance during 
IPPB was unchanged from control but airway resis- 
tance decreased if previously normal. In com- 
pletely relaxed subjects pulmonary work during 
inspiration was performed entirely by the respi- 
rator and was associated with complete reversal 
of sign in esophageal pressure. In lung disease 
peak mouth pressures up to 18 cm. H20 were re- 
quired to maintain ventilation at control levels. 
A previously described "Venturi effect" at the 
nouth was related to active inspiratory effort 
and not to rate of air flow. At constant fre- 
quency and peak pressure, increase in flow rate 
beyond optimum resulted in decreasing tidal vol- 
une. This was due to increased expenditure of 
available pressure energy on propelling gas 
through airways. Compliance of the chest-bellows 
and total work could be measured during IPPB. In 
3 normals these values were identical with those 
neasured with the tank respirator. In several of 


the patients, compliance of the bellows was de- 
creased. 


PULMONARY FUNCTION STUDIES FOLLOWING ACUTE THO- 

RACIC TRAUMA. William Becker, Harold A. Lyons & 

Rosalia Tirona. State Univ.N.Y.Downstate Med.Cen. 
, ¥.Y. 

Reports of measurements of pulmonary function 
on patients suffering from such injuries have 
been few. This paper is the result of studies 
made on 30 patients. Five patients had a trauma- 
tic pneumothorax, four a traumatic pnewmohemothe- 
rax;fourteen patients were cases of fractured 
ribs, five additional patients had either a pneu- 
mothorax or hemopneumothorax in addition to frac- 
tured ribs, one patient had a fractured sternum 
and the last patient a crushed chest associated 
with abdominal and cerebral trauma. Ventilatory 
studies, maximum breathing capacity,maximum ex- 
piratory flow rate, maximum inspiratory flow rate 
and total lung volume with its subdivisions were 
meagured. Arterial blood gas studies were per- 
formed on all patients to determine the level of 
oxygen saturation, the pH and the carbon dioxide 
tensions. These studies were performed ag soon 
as the patient was admitted and were repeated 
serially for several days . 

The results showed that the vitel capacity 
end the maximum breathing capacity were reduced 
and the other ventilatory results showed a pat- 
tern of restrictive disease. An evaluation of 
the approved methods for treatment was done and 
it was found that many were ectually harmful. 

The data on these studies are presented. 
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THE EFFECT OF INTERMITTENT NEGATIVE PRESSURE 
BREATHING ON LUNG VOLUMES. 
s o9 = t. of 

Medicine, The Mount Sinai Hospital, New York City. 

While the effect of negative pressure breathing 
in induction of diuresis has been widely studied, 
little has been reported of its effects on lung 
volumes. Ten normal subjects were studied breath- 
ing against an inspiratory pressure of -10 to -16 
cm.H70. Expired gas was measured in a Tissot spir- 
ometer. Eight subjects were studied during inter—- 
mittent negative pressure breathing (INPB) and 
control breathing in a body plethysmograph. Volume 
change was measured using a pneumotachograph, an 
electronic integrator and oscilloscope. During 
INPB there occurs (1) a reduction in vital capac- 
ity of 10-20% (2) an increase in tidal volume of 
about 30% (3) a decrease in inspiratory capacity 
of 20-30% (4) a reduction in maximum breathing ca- 
pacity (MBC) of nearly 40% (5) a reduction in ex- 
piratory reserve volume of 20-30% with a shift in 
pulmonary mid position. These lung volume changes 
may be due to a) changes in thoracic blood volume 
and/or (2) altered inspiratory mechanics. With pos- 
itive pressure breathing thoracic blood volume de- 
creased 200-500c.c.(Fenn et al.)and with a Mueller 
maneuver it increases by a similar amount(Fowler 
et al.). Such thoracic blood volume change is in- 
sufficient to account for the observed marked re- 
d@uction in MBC. Collateral studies in this labor- 
atory have furthermore failed to show changes in 
pulmonary compliance as might be expected with 
pulmonary vascular engorgement. It is therefore 
concluded that the observed lung volume changes 


during INPB are due primarily to altered inspir- 
atory mechanics. 


EFFECTS O° PEPAPIN ON AIR TAY RESISTANCE. Jerome © 


- of ltah and Pulmonary 
Fosp., Salt Lake City. 

Increased resistance to airflov associated with 
widespread narrowing of smaller subdivisions of the 
bronchial tree may be due to reversible broncho- 
spasm or to fixed structural changes. Lougherty 
and Dolowitz reversed histamine-induced broncho- 
spasm in guinea pigs with heparin and observed 
that parenteral heparin was effective in treatment 
of human status asthmaticus, Effects of heparin on 
airway resistance in humans provide basis for this 
report. Resistance was estimated by the multiple 
interrupter method (normal: 3 cm. Fo0/L/sec. or 
less). 

Pre-treatment resistance values in 5 asthmatic 
subjects were in excess of 12 cm.H90/L/sec. “'ithin 
15 minutes after adninistration of 100-200 mg. 
heparin IV, resistance decreased about 507, Inhala- 
tion of aerosolized isoproterenol 14 hours 2fter 
heparin caused further drop in resistance. Five 
patients with chronic obstructive airway diseases 
had initial resistance values above 10cm F20/L/sec. 
Heparin caused less than 10” decrease in resistance 
in. this group, in which ancillary evidence for ir- 
reversible structural narrowing of airways was 
present. Elevated airway resistance induced in 
normal subjects by cigarette smoking often was 
appreciably lowered by heparin. 

Parenteral heparin significantly reduced air- 
way resistance in asthma. Elevated resistance due 
to structural alterations of air passayes was not 
changed by heparin. The degree of reversibility 
of airway narrowing in a given subject with 
airway disease may be estimated by this technique. 


Conn, Dept. Medicine, Univ 
Laboratory, V. 4 
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INVESTIGATION OF THE OXYGEN-CYANIDE RELATIONSHIP 
AS A BASIS FOR A PULMONARY FUNCTION TEST. 
Constantin Cope. Medical Service, Kennedy 
Veterans Taeiet stration Hospital, Memphis, Tenn. 
The rapid intravenous injection of NaCN 
usually produces a marked inspiratory gasp and 
hypexpnea. If normal subjects breathe for 10 
min, after a CN gasp, a subsequent NaCN ec- 
tion will elicit an attenuated reaction. If 0p 
inhalation is not preceded by a CN injection the 
gasp will then be campletely abolished. This is 
evidence for campetition between 02 and CN at 
the chemoreceptor sites. Further tests on 20 
young normal subjects showed that 30% 02 would 
block the gesp. Lower 02 concentrations have 
not been tested, It is postulated that arterial 
blood p02 of about 130 mm. will block the CN 
reaction. Thirty-five patients with various 
degrees of pulmonary insufficiency were tested 
on decreasing 0) concentrations until a clear 
CN gasp was obtained; 5 concurrent arterial 
Op saturation studies on these patients corre- 
lated very closely with values predicted by the 
CN test. More definite correlation of the CN 
end point with arterial pO» will be studied, 
These preliminary studies show that the Oxygen- 
Cyanide relationship may perhaps be used as a 
pulmonary function test to evaluate the ability 
of the lungs to transmit Op to the blood. 


THE &FFECT OF THE VaLSALVA MaANLUVER QN PULMONARY 
HEMCDYNaNICS IN EMPHYSSMA, Daly,J.J., Calabresi, 


M.,* Nims,R.G. and Gray, F.D.,Jr#* Cardio- 
pulmonary Lab., Yale University, New Haven and 


west Haven Veteran's Administration Hospital. 

The responses of the pulmonary and systemic 
circulations to the Valsalva maneuver have been 
studied in 19 patients with emphysema. An 
"overshoot" in systemic and pulmonary vascular 
pressures occurred in 16 patients following the 
maneuver. A rise of pulmonary arterial pressure 
did not occur independently of pulmonary capil- 
lary pressure. Cardiac output measured by the 
dye dilution technique, increased above resting 
values in 5 out of 6 additional subjects stud- 
iec following a Valsalva maneuver. These re- 
sults do not support the existence of reflex 
pulmonary arteriolar vasoconstriction in emphy- 
sema. They suggest that the "overshoot" in 
the -pulmonary circulation is due to the in- 
creased venous inflow following release of the 
intrathoracic blow pressure. 


and william Fe liiller. Univ. of Texas South 
western hiedical School, Dallas, Texas. 

Several investigetors neve shown thet maximum 
static respiratory pressure (Ist) does not re- 
flect the true maximum contractility of re 
spiratory muscles. This means thet presently 
available i’'St data, sucn as the maximum pressure- 
volume disgram of Rahn, et a1., cannot be used 
to estimate maximum dynamic respiratory pressure 
(LP) available for breathing. Investigetion of 
esophageal MSF and MDF at varying lung volumes 
and air=-flow rates in normal subjects shows that: 
(1) Inspiratory MDP decreases with increasing 
flow rate but remains appreciable at artificial 
ly high flow rates, e.g., is about 1/4th of [SP 
at ebout 50U L./min.; (2) Inspiratory ‘MDP 
decreases at hich lung volume much as WiSP de- 
creascs; (3) Inepiratory !’SP and llue, measured 
across the diephrapm, cre increased appreciably 
when intra-ebdominal pressure is increased; (4) 
Expiratory Mut decreases at high flow rate and 
low lung volume. These data indicate the mag- 
nitude of respiratory pressures available for 
breathing. It is confirmed that respiretory 
muscles are usually inhibited from exerting 
maximum contractile force. The respiratory 
muscles normally operate at low velocity relat- 
ive to their potential maximum velocity. 


THE EFFECT OF RADIATION TO THE CHEST ON PULMONARY 
FUNCTION IN MAN. C. Emirgil” and H. O. Heinemann, 
Department of Medicine, Francis Delafield 
Hospital and Columbia University College of 
Physicians and Surgeons, New York, N.Y. 

Eleven patients, free of cardiac and pulmonary 
disease, receiving radiotherapy for carcinoma of 
the breast, were studied to determine the effect 
of radiation on pulmonary function. Lung volumes, 
distribution of inspired air, arterial blood 

gases, diffusing capacity of the lung and 
mechanics of breathing were measured before and 
at varying time intervals after completion of 
radiotherapy. The results show: 

1. Early and progressive reduction of the in- 
spiratory capacity (IC) and residual volume (RV), 
causing a mean decrease in total lung capacity 
(TLC) of 29%, without changing the RV/TLC ratio; 

2. Unchanged distribution of inspired air; 

3. Mild hypoxemia at rest (mean oxygen satura- 
tion 92%) ; 

4. Reduced diffusing capacity of the lung for 
carbon monoxide (mean DLop 8.2 ml/min/mm Hg.) ; 
and 

5. Early and progressive decrease in lung 
compliance (mean value 0.057 L/cm H20) associated 
with increased mean pulmonary resistance (mean 
value 5.6 cm H20/L/sec.). 

These observations indicate that radiation to 
the chest is complicated by a decrease in lung 
volumes, impairment of the diffusing capacity 
and increased work of breathing. 
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EFFECTS OF VARIOUS PHARMACOLOGIC AGENTS ON PULMON- 
ARY CAPILLARY BLOOD VOLUME, F. Joseph Flatley, 
Herbert P. Constantine and Paul N. Yu. Dept. of 
Med., Univ. of Rochester Med. School, Roch., N.Y. 
Effects of infusion of 1) acetylcholine (ACH), 
2) methoxamine (MET) or 3) angiotensin II (AII) 
on the pulmonary capillary blood volume (PCBV) and 
other indices of pulmonary hemodynamics were stu- 
died in 42 patients with cardiovascular disease. 
Except in a few instances the PCBV was decreased 
or remained unchanged. With ACH the decrease in 
PCBV was usually accompanied by a fall in pulmon- 
ary artery (PA) and pulmonary "capillary" ("PC") 
pressures, but not related to change in pulmonary 
blood flow (Qp). With MET the decrease in PCBV 
correlated with a reduction in Qp but was not con- 
sistently associated with change in PA and "PC" 
pressures. However, when there was a significant 
rise in PA and "PC" pressures, the PCBV remained 
unchanged despite a decrease in Qp. With ACH or 
MET, no significant change in carbon monoxide 
diffusion capacity (DLcoo) at ambient 02 tension 
was observed. With AII no relationship was found 
between the reduction in PCBV and the change in 
either Qp or pulmonary vascular pressures. In 3 
of 7 patients, there was a significant increase 
in DLcg at ambient Oj tension marked by a decrease 
in membrane resistance. It would appear that 
during administration of pharmacologic agents 
PCBV may be governed by 1) change in PA and PV 
pressures, and 2) alteration of rate of pulmon- 
ary blood flow, which may becounteracted by 
change in pulmonary vascular pressures, Change 
in membrane resistance may also influence PCBV. 





PULMONARY PATHOLOGIC PHYSIOLOGY CAUSED BY CIGAR- 
ETE SMOKE. Robert S. Meador, Bruce Jay, and 
Evelyn Higgins (intr. by Russell H, Wilson), Vet- 
erans Hospital, Dallas, Texas. 

Tobacco smoking, in recent years hes been found 
to be statistically related to pulmonary cencer, 
emphysema and chronic bronchitis. Blackburn and 
associetes found tiie vital capacity to be smaller 
and the RV/TLC to be larger in persons who had 
smoked a long period of time. 

The pulmonary D; and Dy; were measured with the 
method cf Forster, the P,05 with the polerograph, 
the FRC's with the method of Darling and Cournand, 
end the TEC's and MBC's with the respirometer. 

There was no significant age or surface area 
difference between the two groups. The mean D; at 
rest was 28.4 in the non-smokers and 22.5 in the 
smokers, P< 0.01. The Dy was significantly 
different in the smokers and non-smokers, P < 0.01. 
The meen index of pulmonery mixing was 0.84 in the 
non-smokers end 1.24 in the smokers. RV/TIC was 
increased in the smokers, P < 0.01. The MBC and 
TEC were decreased in tie group that smoked, P < 
0.01. The mean VC was 5.6 in the non-smokers and 
4.3 in the smokers, P < 0.01. 

These data indicate that the lungs of the 
smokers cannot be considered normal. Tuerefore,in 
establishing a normal series for comparison with a 
group of persons having pulmonary disease, one can- 
not classify an individual who has smoked for 10 
or 15 years as a normal person. These data also 
indicate that the more subtle pathologic changes 
in the lungs are much more extensive in the popu- 
lation that smokes then was originally thought as 
@ result of the ctudy of Hemmond and Horn. 
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CARBON DIOXIDE BUFFERING IN PULMONARY DISEASE. 
Peter C. Luchsinger & Leonard B. Berman. The Univ, 
Georgetown,& V. A. Hospitals, Washington, D. C. 

The combination of a COs buffer and a respira- 
tory stimulant has been evaluated for clinical 
use in emphysema and respiratory acidosis. The 
agents chosen were tris-hydroxy-ethylamino-methane 
(THAM) and prethcamid(Micoren), The resoiratory 
effects of NaHCO were also studied for compari- 
Son. Six patients with pulmonary emphysema re- 
Sponded to intravenous THAM in a manner qualita- 
tively similar to normal subjects with increases 
of pH,pCO,,plasma CO, content and urinary C02 ex- 
cretion. fecreases of 25-35% were observed in 
minute ventilation, alveolar ventilation and re- 
spiratory CO> output. Alveolar p05, arterial oxy- 
gen saturation and R.Q. fell to a lesser extent. 
With the addition of prethcamid to the THAM in- 
fusion there was an increase in minute and alveo- 
lar ventilation bringing alveolar p0o, pCO> and 
arterial oxygen saturation towards normal. pH and 
plasma COp content increased further.Thus, the 
advantages of THAM,i.e. raising of blood pH and 
inereased urinary COp excretion could be main- 
tained without incurring alveolar hypoventilation. 
In contrast, NaHCO3 in 2 patients increased the 
minute ventilation initially, but this effect was 
accompanied by alveolar hypoventilation. 

These studies suggest a new and more aggressive 
approach in the treatment of resp. acidosis. CO 
buffering may be successfully combined with phar- 
macologic stimulation of respiration in mild or 
moderate cases. In severe situations, where the 
responsiveness of the respiratory system is in 
doubt, THAM plus mechanical aids to respiration 
may rapidly correct pH, pC02,and oxygen saturation. 





THE SURFACE AREA OF THE LUNGS MEASURED BY MERCU- 
RY METAL. John A. Pierce and Joe B. Hocott.* 
Dept. of Medicine, Univ. of Ark. Med. Ctr., 
Little Rock, Ark. 

The surface area of the lungs can be calcu- 
lated from recoverable surface work. Excised 
dog lungs, free of gas, were floated on a mercu- 
ry bath under normal saline solution. Mercury 
metal was introduced and tracheal pressure was 
measured with an open manometer. At maximal 
volume all visible air spaces were filled with 
mercury. Static measurements were made during 
emptying. Twelve curves from six vairs of lungs 
revealed a mean pressure of 46.5 ma. Hg at 400 
ml. volume. At this volume the lung surface 
area was 3.5 + 1,2 M,* with an assumed lung- 
mercury interfacial tension of 300 dynes/cn. 
The diameter of subpleural mercury spherules 
decreased progressively as the volume of mercu- 
ry metal in the lungs was increased. Pressure 
in the mercury filled lungs is a function of 
interfacial tension and interfacial area. 
Interfacial tension is so great that tissue 
elastic performance and changes in lung surface 
tension are unimportant. Thus the ratio of 
surface to volume is critical. This ratio is 
determined by the size of the air spaces; the 
smaller the svace, the larger the ratio. The 
observed changes in the dimensions of sub- 
pleural mercury spherules agree with the 
h:rpothesis that lung elastic performance is 
governed by the size of the participating lung 
units and not by changes in the surface tension 
of the lining layer. 
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THE INFLUENCE OF BLOOD AMMONIA ON RESPIRATION. 
Attilio D. Renzetti, Jr., John F. Bowen*, and 
Barton A. Harris*, V. A. Hospital, Syracuse, and 
Dept. of Medicine, Upstate Medical Center, 
Syracuse, New York. 

Ten patients with varying degrees of liver 
function impairment (average BSP = 15%) were 
studied in the basal state. 5-7 to 13.5 mM/Kg 
@& neutral glycine (average pH = 7.15) given 
intravenously resulted in peak arterial blood 
ammonia levels (determined by a modified Conway 
method) of 104 to 507 pg/100 ml. The increase 
in metabolic rate that occurred in all subjects 
was evidenced by increments in oxygen uptake, 
carbon dioxide output and respiratory quotient 
which averaged 21.4 cc/min/M@, 31.3 cc/min/Me 
and 0.13 respectively. Although alveolar 
ventilation increased in all but one subject, 
in no case was this increase sufficient to keep 
up with carbon dioxide production. Hence, 
arterial carbon dioxide tension rose in all 
(mean increase = 7.9 mm/Hg). A decrease 
(average = 0.06) in pH was observed in every 
instance. The increase in alveolar ventilation 
during inhalation of 5% carbon dioxide was less 
than normal in 3 patients without carbon dioxide 
retention in whom the level of blood ammonia was 
120, 316 and 454 pg/100 ml. It is concluded 
that (1) blood ammonia concentrations as high 
as 507 pg/100 ml.do not stimulate the respiratory 
center, and (2) if ammonia has any respiratory 
action in the concentration range produced in 
this study, it is a depressant. 


BIOCHEMICAL CHANGES IN AGED AND DISEASED LUNGS. 
Herbert A. Salta Muriel Schauble*, Randalt 
anderbeek#, and Herbert 0. Sieker, Veterans Ad- 
ministration Hospital and Duke University School 
of Medicine, Durham, North Carolina. 

Connective tissue forms a large portion of lung 
tissue and may be implicated in the development of 
pulmonary emphysema and fibrosis. A principal 
constituent of connective tissue ground substance, 
hexosamine, and its components, galactosamine and 
glucosamine, were determined on laboratory animals 
of varying age, human controls and pulmonary dis- 
ease patients. In addition, collagen was extract- 
ed from the same specimens and examined electro- 
phoretically. Total hexosamine and galactosamine: 
glucosamine ratios showed no change with age in 
animals (mean 0.608 mg. % and ratio, 0.19). Cor- 
relations were made with the clinical course and 
autopsy material of 73 patients. The mean total 
hexosamine was 0.6595 mg. % for human controls and 
0.682 mg. % dry weight for the pulmonary emphysema 
specimens. Galactosamine: glucosamine ratios 
averaged 0,22 for controls compared to 0.217 for 
chronic pulmonary disease. A decreased galactosa- 
mine: glucosamine ratio of 0.16 and a total hexo- 
samine rise to 0.7978 mg. % was observ@d.in speci- 
mens exhibiting infection or edema. In this study 
lung hexosamine or its components in pulmonary em- 
physema did not differ significantly from control 
values, but inflammation or edema fluid retention 
was associated with an unequivocal decrease in 
ratio of galactosamine to glucosamine and an in- 
crease in total hexosamine. Preliminary observa- 
tions indicate significant electrophoretic mobili- 
ty differences between collagen extracted from em- 
physematous lung and that obtained fron normals. 


EFFECT OF PRESSURE SUIT INFLATION OVER THE LOWER 
HALF OF THE BODY ON PULMCNARY CAPILLARY BLOOD 
VOLUIE. Joseph C. Ross, Clen D. Ley, and Gene 


e Dep icine, Indiana Univ. Sch. of 
wedicine and VA Hospital, Indianapolis, Indiana, 

The method of Forster et al for calculation of 
pulmonary capillary blood volume (V,) using de- 
terminations of pulmonary diffusing capacity (Dy) 
made at different alveolar 09 tensions provides a 
tec! nique for making observations on the pulmon- 
ary capillary bed and V,, about which much is yet 
to be learned. Usinz inflation of a pressure suit 
over the lower half of the body to increase pres- 
sure in the pulmonary vascular circuit, we have 
nade observations on the effect of this procedure 
on Dy and Ve to investigate whether pulmonary 
capillaries are passively dilated or opened by in- 
creased pressure across their walls. Since Dy, 
theoretically varies with V,, an increase in V, 
should increase Dy. Others have reported no sig- 
nificant change in Dy, and V, with suit inflation, 
In the present study, Dy, was determined at  dif- 
ferent alveolar 02 tensions in each of normal 
seated subjects at rest and with suit inflation 
to about 110 mn.Hg, which previously had produced 
a mean rise of 23 mm.Hs in their central venous 
pressure. Vo at rest and during suit inflation was 
calculated, Mean Dy, increased from 32.0 ml./min./ 
mm.He at rest to 6.1 ml./min./mn.Hg with suit in- 
flation (p<.901). Mean Vo was 106 ml. at rest and 
191 ml. during suit inflation (p<.005). These pre- 
liminary studies suggest that, by this technique, 
the pulmonary capillary bed is passively enlarged 
by dilatation of patent capillaries and/or opening 
of previously closed capillaries, 


PULMONARY MECHANICS IN ASBESTOSIS OF THE LUNGS, 
s e * RB 
I.* D ept. of Medicine, The Mount 
Sinai Hospital, New York City. 

Pulmonary mechanics, transpulmonic compliance 
(PC), and pulmonary airway resistance (PR), were 
measured in ten males who had a history of varying 
exposure to asbestos dust. Thirty normal males 
were studied as control subjects. Intraesophageal 
pressure was used as a reflection of intrapleural 
pressure. A pneumotachograph was employed to 
measure air flow. This flow was electronically in 
tegrated to yield lung volume. PC and PR measure- 
ments were then performed according to the method 
of Mead and Whittenberger. Vital capacity (VC)and 
maximum breathing capacity (MBC)were measured by 
conventional spirometric techniques. In the normal 
subjects PC was 0.14%0.0% L/com. HoO0. VC ranged 
from 8 to 136% of predicted values. PR was 2.5¢ 
0.75cm. Ho0 L/sec. MBC ranged from 82 to 124% of 
predicted values. In the asbestos workers, PC was 
reduced in all but one, ranging from 0.023 to 
0.095 L/cm. H>0. There was a parallel reduction in 
VC, ranging from 50 to 93% of predicted. In one 
worker, the PR was 5.1 cm. E>0/L/sec. Otherwise 
the PR and MBC did not significantly vary from the 
control group. Asbestos fibers cause pulmonary 
interstitial and alveolar fibrosis without signif- 
icant bronchial reaction. Such lesions have prev- 
iously been shown to result in an alveolar-capill- 
ary block syndrome. The present study demonstrates 
that the pulmonary reaction to asbestos fibers 
also results in a diminished disensibility of the 
lung (decreased PC), without airway obstruction. 
(normal PR). 
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EFFECTS OF LUNG RESTRICTION IN CONSTRICTIVE 


PERICARDITIS. David M. Travis, Desmond G. Julian™ 
and C. Sidney Burwell”, Dept. of Medicine, Peter 
Bent Brigham Hospital and Harvard Medical School, 
Boston. 

Eight patients with constrictive pericarditis 
were studied to document changes in lung volumes 
and the effects on gas exchange. Conventional 
ventilatory volumes, intrapulmonary gas mixing, 
co diffusing capacity and respiratory gases were 
measured. Group means showed reduction in vital 
capacity (VC) to 76% of predicted values without 
change in total lung capacity (TLC) or functional 
residual capacity. Increased residual volume (RV) 
gives high RV/TLC ratio, (0.42). In 4 patients 
vc was 47-66% of predicted, and in & VC was in 
normal range. Maximum expiratory flow rates were 
normal; mean l-second VC was 74% of total VC. 
Maximum breathing capacity was 79% of predicted. 
Mixing index from closed circuit helium dilution 
curve was normal. Steady state diffusing capa- 
city of the lung for CO was normal (mean 7.1 ml./ 
min./mm, Hg/M2 + 0.93 S.E.M,). Group mean for 
arterial C02 tension was 40.3 mm. Hg + 1.79. 

Mean arterial blood oxygen saturation was 
95.1% + 0.62. The results indicate that a form 
of restriction of lungs occurs in constrictive 
pericarditis. Differentation from other forms of 
restrictive disease will be considered. 


THE LABILE PROPERTIES OF THE PULMONARY VASCULAR 
BED IN PATIENTS WITH PULMONARY EMPHYSEMA. John 
Williams,* Douglas White,* and Roy Behnke. Dept. 
Medicine, VA Hospital and Indiana University 
School of Medicine, Indianapolis, Indiana. 

Patients with pulmonary emphysema were studied 
at rest and with steady state exercise prior to 
and during infusion of acetylcholine (2-8 mg/min. ) 
with the determination of wedge, pulmonary and 
systemic arterial pressures and cardiac output (CO). 

With acetylcholine at rest the pulmonary artery 
pressure (PA) fell in 11/13 (mean ).0 mm.Hg), CO 
increased in 6/6 (.3-1.l L./min.) and systemic 02 
sat. decreased in 5/8 (mean 6.3%). With this drug 
and exercise 10/10 decreased their PA pressure 
(mean 5.8 mm.Hg), the CO increased in 4/7 (.56- 
1,2 L./min.) and systemic 02 sat. decreased in },/7 
(4.6%) over the exercise control, 
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RADIATION PNEUMONITIS-THE RELATIONSHIP 
BETWEEN PRE-EXISTING PULMONARY DISEASE AND 
ITS DEVELOPMENT. John M, Tyler and Martin B. 
Levene*, Depts. of Medicine and Radiology, 
Lemuel Shattuck Hospital, Boston, Mass. 

The possibility that pre-existing pulmonary 
disease might render the lungs more susceptible 
tochange by x-ray was examined in 16 patients 
with carcinoma of tne lung by evaluating pul- 
monary function before and after treatment with 
4500r. Tests used were timed vital capacity 
(TVC), maximum breathing capacity (MBC), total 
lung capacity (TLC) and diffusion ( 7 
Before x-ray therapy 3 patients had ©9 normal 
TVC and MBC but low TLC and and they sub- 
sequently developed pneumonitiS9 None of the 
remaining 13 showed radiation damage and of 
these, 7 showed obstructive disease of the 
lungs and 6 were normal, 

Four patients were studied only after pneu- 
monitis was present. Two had severe obstruc- 
tive disease. Two showed normal TW and MBC 
but low TLC and D; , characteristically the 
findings of CO" radiation pneumonitis. 

This suggests that pre-existing damage to 
the alveolar capillary membrane without obstruc- 
tive disease, the "alveolar-capillary block 
syndrome", increases the susceptibility to 


radiation damage while obstructive disease 
does not. 


Isoproterenol at rest decreased the PA pressure 
in 6/9 (mean 3.0 mm.Hg) while the CO increased in 
4/7 (.75-le9L./min.) and systemic 02 sat. increased 
in 6/9 (3.6%). PVR decreased in 5/5. This drug 
given during exercise in 7 effected a fall in PA 
pressure in all (mean 7.5 mm.Hg), increased CO 
in 5 (.67=2.7 L./min.) and increased the systemic 
02 sat. in (2.8%). 

From this data it is felt that the pulmonary 
vasculature in patients with pulmonary emphysema 
and hypertension does not function as a rigid 
fixed system but has the properties of vasomotion, 
and that active vasoconstriction, both at rest 
and with exercise, is a factor in the maintenance 
of pulmonary hypertension. It is conceivable that 
such a mechanism may also play a part in other 
states, such as congestive heart failure. 
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EVALUATION OF INCISION AND SUCTION IN VENOM RE- 


MOVAL. Thornton W. Merriam and Robert S. Leopold 
(intr. by George L. Calvy**). Naval Medical Field 
Research Laboratory, Camp Lejeune, N. C. 


The concept that incision and suction (1&S) 
after poisonous snakebite results in removal of 
venom has been challenged in recent years. This 
study was designed to determine the quantity of 
venom which could be removed by I&S following 
snake venom injection. Forty dogs were given 
8 mg./Kg. Crotalus adamanteus venom, 20 I.M. and 
20 S.C. Forty similar controls were used. Three 
minutes following injection, a tourniquet was ap- 
plied and I& was carried out for 1 hour. The 
fluid collected by this method was bioassayed in 
mice for venom content, the LDsg of venom in mice 
having been determined. All s were anesthe- 
tized with pentobarbital 30 mg./Kg. 

When the venom was injected subcutaneously, 40% 
was recovered by I&S. With intramuscular injec- 
tion, when the incisions penetrated the exact area 
of the injection, about 20% of the originally in- 
Jected venom could be removed. 

Results on 36 additional dogs are shown on the 
chart. In this study the time from venom injec- 
tion to incision was delayed as shown: 

Time: Injection to Rx. 
Route of Venom Injection — = 


Subcutaneous 17e* 10% oF 
Intramuscular 3% 1 0 


er cent of venom recove: 

It is concluded that I&S following snakebite 
must be immediate if it is to be at all effective, 
and the incision must reach the actual site of 
venom injection. 


INCIDENCE OF CHILDHOOD LEAD POISONING IN AN 
ENDEMIC URBAN AREA. Burritt W. Newton*, Scott A, 
Gale, Jr.*, Robert C. Griggs and Irving Sunshine* 
Depts. of Medicine and Pharmacology, School of 
Medicine, Western Reserve University, Cleveland. 

This study was undertaken to determine the 
prevalence of lead poisoning in children in an 
urban area known from previous experience to be 
the source of a large number of hospitalized 
cases. A door-to-door survey was made in the 
selected area during the summer of 1959 and an 
attempt was made to obtain information on pica 
and living conditions on all children between 
ages 1 and 5. 654 children were seen and random 
urine specimens were obtained from 611 (93%). 
Urinary lead, Coproporphyrin III and delta- 
Aminolevulinic Acid were determined quantitative- 
ly. 24% of the specimens were abnormal by one or 
more tests. In children with a history of paint 
ingestion, 43% of the specimens were abnormal. 
On the basis of a significant history of pica 
and/or urine abnormal by two of the quantitative 
tests, 100 (15%) of the children were seen for 
further study, including blood lead, x-rays, Hgb. 
and repeat urine determinations. On this basis, 
it was concluded that 23 children had lead 
poisoning. Eight were severe enough to require 
hospitalization and were treated with chelating 
agents. Therefore, in the total population 
sample the incidence of lead poisoning was 3.5%, 
1.3% in the age group 3 to 5, and 5.3% in the 
age group 1 to 3 years. 
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